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THE TOTAL LUNG VOLUME AND ITS SUBDIVISIONS. 
A STUDY IN PHYSIOLOGICAL NORMS 


IIl.—CORRELATION WITH OTHER ANTHROPOMETRIC 
DATA 


BY 


A. G. W. WHITFIELD, J. A. H. WATERHOUSE, and W. MELVILLE ARNOTT 
From the Departments of Medicine and Medical Statistics, Queen Elizabeth Hospital, 
University of Birmingham 


Numerous attempts have been made to correlate the vital capacity of normal 
subjects with other physical measurements. As long ago as 1846, Hutchinson 
examined its relationship with age, height, weight, and chest circumference in males. 
Though he found no uniform correlation between vital capacity and bodyweight 
and no correlation whatever with chest circumference, he stated that the vital 
capacity increased by eight cu. in. for every inch of height from five to six feet, 
and decreased by about one cu. in. per year after the age of thirty-five. Peabody 
and Wentworth (1917) examined 96 males and 44 females and found that, if each sex 
was divided into three groups according to height, 84 per cent. of the males and 
68 per cent. of the females had vital capacities within 10 per cent. of the mean for 
their group. They also pointed out that nearly all of the subjects whose vital 
capacity fell outside this range had very large vital capacities, apparently as a result 
of athletic habit. 

Dreyer (1919), however, found that in sixteen normal males the vital capacity 
showed an approximately equal correlation with weight, standing height, stem 
height, and chest circumference but a much closer correlation with surface area. 
His findings were confirmed in a much larger group of both sexes by West (1920). 

Cripps, Greenwood, and Newbold (1923) examined 950 males passed as fit for 
service in the Royal Air Force and obtained a correlation coefficient of 0-59 between 
vital capacity and standing height. Correlation coefficients of vital capacity with 
stem height, weight, chest circumference, and age were all lower (at 0°54, 0-50, 
0-39, and —O-1 respectively), while a multiple correlation between vital capacity 
and all five variables was 0-64. 

Cripps (1924) found a different order of correlations in 481 normal females in 
whorn chest circumference showed the highest correlation with vital capacity at 
0-47, while the correlation coefficients of vital capacity with weight, standing 
height, and stem height were 0-44, 0-40, and 0-36 respectively. Baldwin, Cour- 
nand, and Richards (1948) determined the vital capacity in a group of 52 normal 
males with ages ranging from 16 to 69, and obtained correlation coefficients of 
+0-485, +-0-436, +0-227, and —0-432 with height, body surface, weight, and age 
respectively, while in a group of forty normal females with an age range of 16 
to 79 they found correlation coefficients of +-0-501 with height, +-0-263 with body 
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surface, +0-067 with weight, and —0-589 with age. 

Lundsgaard and Van Slyke (1918) appear to have been the first to extend the 
investigation of such correlations to other divisions of lung volume. They measured 
the total lung volume and all its subdivisions in eleven normal males and seven 
normal females and also determined their *‘ chest volumes ”’ as the product of the 
height, width, and depth of their chests. They concluded that the various divisions 
of lung volume could be expressed as functions of the ‘‘ chest volume ”’ and this 
view was later confirmed by Lundsgaard and Schierbeck (1922-23). Binger and 
Brow (1924), however, in a group of nine normal males and four normal females, 
found no correlation between functional residual air and chest volume, nor between 
functional residual air and height, weight, or surface area. 

Binger (1923) had earlier published the results he obtained by first predicting 
and then measuring the total lung volume and its subdivisions in seven normal 
subjects of each sex. The difference between the predicted and observed figures 
was remarkably small in every instance, and again suggested that there was a close 
correlation between lung volume and surface area, as his prediction figures for 
vital capacity were obtained from West’s formula (Vital Capacity=Surface Area 
2-5) and the predicted figures for the total lung volume and the remaining lung 
volume divisions were calculated from the predicted vital capacity by using 
** normal ”’ percentage figures. 

Robinson (1938), using Christie’s method (Christie, 1932), determined the total 
lung volume and all its subdivisions in recumbency in 94 male subjects with 
ages ranging from 5 to 91 years. He found that the total lung volume increased 
rapidly from boyhood to the third decade and then gradually decreased with 
advancing years. The absolute and percentage values of vital capacity and reserve 
air showed similar changes, but the functional residual air and residual air showed 
a definite though somewhat uneven increase both in their absolute and percentage 
values from boyhood to old age. 

The first comprehensive large-scale investigation of the correlation of the total 
lung volume and its divisions with other physical measurements was published by 
Hurtado and Fray (1933) who found that in fifty males aged from 18 to 30 years 
the total lung volume, vital capacity, functional residual air, and residual air were 
all more closely related to the ‘‘ radiological chest volume ’’ than they were to 
height, weight, surface area, chest circumference, or *‘ chest volume ’’. They 
obtained the ‘‘ radiological chest volume ’’ by multiplying the area occupied by 
the heart and lungs on an anteroposterior chest x-ray film by the depth of the chest 
measured with a pelvimeter. 

Kaltreider, Fray, and Hyde (1938) confirmed these findings in respect of total 
lung volume and vital capacity in a series of fifty older males. However, Hurtado, 
Fray, Kaltreider, and Brooks (1934) in an examination of fifty females with 
ages ranging from 18 to 34 years found that the total lung volume showed a 
higher correlation with standing height than it did with radiological chest volume 
though vital capacity, as in the males studied by the other Rochester workers, 
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showed a maximal correlation with radiological chest volume. Conversely, 
Aslett, d’Arcy Hart, and McMichael (1939) found in a group of over sixty South 
Wales coalminers maximal correlations between total lung volume and radiological 
chest volume, and between vital capacity and stem height. 

All workers who have studied any large series of normal subjects have found 
that the total lung volume and its subdivisions vary within very wide limits, and it is 
obviously desirable to find some means of narrowing this wide range of variability, 
so as to differentiate more clearly the victims of cardio-respiratory dysfunction and 
to assess more accurately the extent of their disability. It is not disputed that the 
total lung volume and its subdivisions are to some extent correlated with sex, age, 
and other physical measurements, and it is obvious that it is in this direction that a 
means of narrowing the normal range must be looked for. The results of previous 
investigations directed to this end have been conflicting, probably, it is thought, 
as a result of restriction (by age, sex, or numbers) of the subjects examined, and the 
object of this investigation has been to examine a significant number of subjects 
of all ages and both sexes and to endeavour to assess to what extent their divisions 
of lung volume are correlated with their other physical measurements. 


METHOD 


The terminology used, the method employed for the determination of the total 
lung volume and its subdivisions, the positioning of the subjects, and their criteria 
of normality were exactly the same as described previously (Whitfield, Waterhouse, 


and Arnott, 1950a). 
Measurements.—The radiological and other physical measurements were carried 
out as follows: 
1. Height.—This measurement was made in ordinary walking shoes and was 
approximated to the nearest quarter of an inch. 
Weight.—Subjects were weighed in their night attire to the nearest half pound. 
. Chest Expansion.—This was measured to the nearest quarter of an inch at the 
level of the fifth costal cartilage in the recumbent position with the arms to 
the sides. 

4. Radiological Chest Volume.—All subjects had their chests x-rayed in the erect 
posture in full inspiration at a distance of six feet. The area on the film 
occupied by the heart and lungs was measured with a planimeter and was 
multiplied by the antero-posterior depth of the chest measured on the subject 
with calipers at the level of the fifth costal cartilage. Planimetry was always 
carried out at least twice on each film to ensure accuracy. 

Scope of the Investigation.—Fifty-eight males and 31 females were examined in the 
sitting posture, and 38 of the male subjects and sixteen of the female subjects were 
also examined in recumbency. An approximately equal number of subjects were 
drawn from each decennium from ten to seventy. 


wh 


RESULTS 


A statistical analysis of the age, height, weight, chest expansion, and radio- 
logical chest volume of the subjects examined is shown in Table I (overleaf), and a 
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TABLE I 
STATISTICAL ANALYSIS OF SUBJECTS EXAMINED 

































































Num- | 
ber of _ | | Chest Radiological 
sub- Statistical Age Height Weight expansion chest volume 
Sex Pos- jects Observation (years) (inches) (pounds) (inches) (ml.) 
ture exam- 
ined 
es ar 66:8 135-2 31 13,996 
Standard deviation’ 16-8 30 2-9 £4208 2266 
MaLeE Sit- 58 € eens SE 
TING Coefficient of 
variation (°%) .. 43 4-6 15-5 24-8 16 
Range a ..| 13-69 59-73 83-192 , 1:50-5:00 5,856-18.325 
Mean na sj 33-9 66-7 136-7 3°1 13,671 
Standard deviation| 14-6 3-1 21-1 0-7 2.241 
Ly- 38 fae 
ING Coefficient of 
variation (%) .. 43 4-7 15:5 23-4 16 
Range... ..| 13-65 59-73 83-192 2-0-5-0 5,856-17,428 
Mean... ...| 382 | 63:1 | 11691! 2-9 10,552 
Standard deviation| 17 33 | 196| O35 | 1,638 
FEMALE SitT- 31 ———_———_ —— 
fING Coefficient of 
variation (%) .. 44-6 5-2 16°8 16-9 16 
Range ot ..| 12-68 53-68 70-173  2:0-4-0 5,564—13,191 
Mean ....| 33:2 | 683 | 116-7 3 «10,625 
Standard deviation) 15-4 2-4 | 22-9 1 «508 
Ly- 16 ere ea a Pee dee Price 
ING Coefficient of 
variation (°%) .. 46:4 3°7 19-6 18-3 14 








Range re a 12-62 59-68 70-173 2-0-4-0 | 7,670—12,840 
| 





similar analysis of their total lung volume and its subdivisions in Table II (opposite). 

It will be seen from Table II that the means, standard deviations, coefficients of 
variation, and ranges of the total lung volume and its subdivisions for both sexes in 
both postures are virtually the same as those we have previously published (Whit- 
field, Waterhouse, and Arnott, 1950a). This is due to the fact that the same group 
of subjects were used for both investigations, but a few had to be omitted from the 
present study as for various reasons full details of their physical and radiological 
measurements were not available. 

In Table III (pp. 118 and 119) are given the correlation coefficients between the 
total lung volume and each of its subdivisions on the one hand, and age, height, 
weight, chest expansion, and radiological chest volume on the other. It will be seen 
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, TABLE Il 
STATISTICAL ANALYSIS OF LUNG VOLUME OF SUBJECTS EXAMINED 


| 





Num- 
ber of 
Sex Pos- sub- Statistical Total Vital  Comple- Reserve} Func- Residual 
ture jects Observation Lung (Capacity) mental Air | tional Air 
exam- Volume Air |Residual 
ined Air 





Mean. ..._—...| 5-65 | 3-91 | 2°68 | 1-23 | 2-97 | 1-74 





Standard deviation 0-976 0-810 0-605 0:458 0-756 0:577 





Mace Sit- 58 


























TING Coefficient of 
variation (%) ..| 17°3 20:7 22:5 37-3 25°5 50-5 
Range Sa .-| 2°53-— 1 -66-— 1 -26- 0-27- 1-27— | 0:-57- 
7:29 5-58 4-53 2°54 4-78 2-99 
Mean id wel Svs 3-98 2:99 0-98 2-44 1-46 
Standard deviation 0-743 0-983 0-671 0-313 0-673 0-509 
Ly- 38 iota 
ING Coefficient of 
variation (%) .. 18:1 18-7 14-5 19-5 34-9 27-6 
Range - ..| 2°31- 1-78- 1-58—- 0O-20- 0O-73—- 0:53- 


7°24 5-68 4-53 2-60 4-39 2°58 





Mean oe sol me 2:88 1-99 0-90 2°32 1-43 





Standard deviation 0-715 0-561 0-361 0-350 0-487 0-462 
FEMALE SIT- 31 —____—_—— 























TING Coefficient of 
variation (%) .. 16°6 19-5 18:2 39-0 21-0 32-4 
Range = ..| 2°65- 1-72- 1-42- 0-30- 0: 98- 0: 48- 
5°52 3-98 2-70 1-58 3-21 2-38 
Mean is | Poe 3-13 2-46 0-66 1-86 1-19 
Standard deviation, 0:553 0-517. 0-383 0-242 | 0-431 0°478 
Ly- 16 nip a oni 
ING Coefficient of 
variation (°%) ‘a 12-8 16°5 15-5 41-3 20-6 40-0 
Range... ..| 3-20- | 2-23- | 1:96 0-17— | 1-24 = 0-53- 
5-31 4-12 3-10 1:12 2-64 2-08 








that the vital capacity shows a negative correlation coefficient with age, of the order 
of 0-4 in males and females whether sitting or recumbent. This accords with the 
results obtained by previous workers (Robinson, 1938; Kaltreider, Fray, and Hyde, 
1938; Aslett, d’Arcy Hart, and McMichael, 1939; Baldwin, Cournand, and 
Richards, 1948) who all found that the vital capacity decreased with age. This 
change appears to be due to a diminution in mobility of the thoracic cage and a loss 
of elasticity in the lung parenchyma with advancing years. As in normal subjects 
the vital capacity is usually the same as the sum of the complemental air and 
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Sex and | Total Lung Volume Vital Capacity 
Pos- No. of Independent ———— 
ture Subjects Variable | r B b r B 
Males Age a ..| —°146 —-257 —-015 | —-423 —-476 
Height .. i 621 -251 ‘081 -629 - 169 
(58) | Weight a -323 —-411 —-019 -373 —-131 
| Chest expansion -510 -271 - 340 - 700 -388 
Radiological 
| chest volume *622 *829 °357 -514 -640 *229 | = -497 
S | R2 ‘a a -7141 -8594 | +7771 
I R a - -845 -927 | +882 
T Constant Re —2-608 — 1-983 | 
T aa — 
I Females | Age re .. —'117 —-156 —-006 | —-366 —-385 —-012 | —-298 
N Height .. es -525 *459 - 100 336 ‘093 ‘016 -372 
G (31) Weight eg -262 —-270 —-010 286 ‘038 ‘001 301 
Chest expansion - 267 ‘208 301 528 ‘381 *433 | +434 
Radiological 
chest volume - $52 “537 -234 - 363 -423 -145 | +305 
R? ee 2 - 5399 - 5376 4149 
R ‘is ‘ss -735 -733 644 
Constant - —3-955 —0-566 
Males Age pi ..| —*221 —-107 —-007\ —-398 —-224 —-0Oll - +458 
Height .. ne -626 - 386 -122 - 702 365 ‘087 - 667 
(38) Weight i -397 —-483 —-023 ‘467 —-193 —-007 -437 
| Chest expansion -584 -193 -258 -722 - 326 331 ‘711 
Radiological 
chest volume -703 - 764 *335 -629 -447 -148 -496 
R2 e ts -3735 ‘7711 - 6893 
L R > ia ‘611 -878 - 830 
Y Constant si —4-744 3-580 
I 
N Females | Age bie .. —°368 —-444 —-016 —-435 —-580 —-019 409 
G | Height .. ee - 596 -162 -038 -269 —-220 —-048 “411 
(16) Weight a “608 364 -009 - 507 -640 ‘014 -670 
Chest expansion -213 —-071 ‘075 381 ‘075 -074 - 507 
| Radiological 
chest volume -778 -575 ‘211 -445 -210 ‘072 -479 
R? ne -9131 ‘6388 8351 
|R ~ -956 - 800 914 


| Constant | =e — +642 4-206 


r=Correlation Coefficient. 
R= Multiple Correlation Coefficient. 





reserve air, and as it usually comprises some two-thirds to four-fifths of the total 
lung volume, one would expect also to find negative correlations between age and 
total lung volume, complemental air, and reserve air respectively. This is seen to 
be so, but it will be noted that in male subjects the negative correlation of comple- 
mental air with age is greater, and that of reserve air with age less in recumbency 
than in the sitting posture. This postural difference no doubt results from the fact 
that complemental air becomes larger and reserve air less on lying down. As we 
have pointed out previously (Whitfield, Waterhouse, and Arnott, 1950b), this 
change results from the rise in the level of the diaphragm and the increase in the 
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LE Ill 
plemental Air Reserve Air Functional Residual Air | Residual Air 
3 _ b r B b r B out r B b 
438 016 | —:231 —-263 —-007 -125 ‘019 ‘001 | = -346 -233 ‘008 
-116 -023 - 327 -146 -022 326 -231 ‘057 | = 168 - 187 -035 
:039 ‘001 -140 —-180 —-004 -103 —-499 —-O18 ‘024 “S11 ‘014 
-394 307 - 348 - 167 -098 -119 -035 ‘034 | —-120 --087 ‘065 
| 
576 -154 - 252 371 ‘075 -405 -608 -203 | +332 504 -128 
»2344 -2769 -2772 
-484 -526 -527 
1-201 —0-787 -1-402 | 0-619 
“_-278 —-006 , —-280 —-329 —-007 -050 —-022 —-001| -239 -204  -006 
- 188 ‘021 *154. —-045 ‘005 -494 »534 ‘079 | = - 366 -540 -084 
‘051 -001 -147 ‘009 -000 -161 —-435 | —-O11 | -053 -420 ‘O11 
323 -237 399 -278 -197 -070 -065 -065 - 206 -128 -132 
-288 “064 -267 - 380 ‘081 584 -574 ‘171 +374 286 ‘089 
- 2988 - 5330 -3574 
- 547 -730 - 598 
0-564 —0-003 — 3-380 3-389 
--245 —-Oll | -040 ‘001 ‘000 -140 ‘091 -004 - 154 -120 -004 
355 ‘077; —s - 169 ‘075 ‘010 -239 - 204 -044 -183 ‘211 -034 
046 ‘002 | =: 130 -281 —-005 -138 —-659 —-021 -080 -650 ‘016 
-372 -346 | ‘130 —-028 ‘016 ‘133 —-096 —-088 ‘073 —-104 -073 
193 -059 | -324 501 ‘090 » 524 -920 -276 438 821 - 187 
- 1348 -4398 3567 
367 663 - 597 
3-462 | —O-111 -1-267 1-157 
-§28 —-013 | —-282 —-399 -—-006 -—-102 —-094 —-003 -045 , -112 -004 
~-100 016 | —-076 —-31l1 -032 -376 - 280 ‘054 399 -425 -086 
728 ‘012 | -023 *215 ‘002 -174 - 169 -003 -155 ‘271 -006 
‘205 ‘150; -013 —-163 075 —-167 --257 —-224 - 166 -163 -149 
143 -036 ‘085 -192 036 - 539 +575 -174 -418 -438 -139 
-1817 - 7087 - 3248 
-426 -842 -570 
1-688 2-499 —2-330 0-325 
8=Standardized Regression Coefficient. 
b=Final Unstandardized Regression Coefficient. 


volume of blood in the lungs which follow the assumption of the recumbent posture. 
Though the functional residual air shows no appreciable correlation with age 
Table III shows that the residual air increases with years, especially in the sitting 
position. The tendency for the residual air to increase with age has been pointed 
out by previous workers (Robinson, 1938; Kaltreider, Fray, and Hyde, 1938; 
Aslett, d’Arcy Hart, and McMichael, 1939); it appears to result from the same 
degenerative processes that lead to a diminution in vital capacity. The higher 
positive correlation coefficients between age and residual air in the sitting position 
as compared with those obtained in recumbency are probably in part due to the fact 
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that the volume of the residual air decreases on lying down. 

The total lung volume and all its subdivisions show a positive correlation with 
height. The highest correlation coefficients are with total lung volume, vital 
capacity, and complemental air, in which they are of the order of 0-6 to 0-7 in 
males. The relationship between height and vital capacity was first recognized 
by Hutchinson (1846) and has since been confirmed by other workers (West, 1920; 
Cripps, Greenwood, and Newbold, 1923; Hurtado and Fray, 1933; Kaltreider, 
Fray, and Hyde, 1938; Aslett, d’Arcy Hart, and McMichael, 1939; Baldwin, 
Cournand, and Richards, 1948); it inevitably reflects itself in the complemental 
air and total lung volume. 

Bodyweight likewise shows a positive correlation with the total lung volume and 
all its subdivisions, but in the case of the reserve air, functional residual air, and 
residual air the degree of correlation is negligible, and the correlation coefficients 
of total lung volume, vital capacity, and complemental air with weight are (except 
in the small series of females examined in recumbency) all much lower than those 
obtained with height. Again this is in accordance with previous publications 
(Hurtado and Fray, 1933; Kaltreider, Fray, and Hyde, 1938; Aslett, d’Arcy Hart, 
and McMichael, 1939; Baldwin, Cournand, and Richards, 1948). 

As would be expected, the vital capacity shows a high positive correlation with 
chest expansion, correlation coefficients of over 0-7 being obtained in male subjects 
whether sitting or lying. Dependent as they are on vital capacity, the total lung 
volume and complemental air naturally show similar trends. The reserve air, 
however, while showing positive correlation coefficients with chest expansion of 
0-35 to 0-4 in the sitting position, has no significant correlation in recumbency. 
This postural shift again appears to be largely attributable to the diminution in 
reserve air that occurs on lying down. The functional residual air and residual air 
are seen to be unrelated to chest expansion. 

The functional residual air and residual air show a consistently higher positive 
correlationship with radiological chest volume than they do with age, height, 
weight, or chest expansion, correlation coefficients of from 0-33 to 0-44 being 
obtained for residual air and of 0-40 to 0-58 for functional residual air. This is 
what one would expect, having regard to the nature of the respective measurements. 
Total lung volume, vital capacity, complemental air, and reserve air also all show a 
very considerable correlation with radiological chest volume, correlation coeffi- 
cients of over 0-7 being obtained for the total lung volume in females. 

The correlations between the various divisions of lung volume and age, height, 
weight, chest expansion, and radiological chest volume are of course well shown 
in scatter diagrams but space does not permit the inclusion of all of the eighty such 
diagrams that have been made. Six of them are, however, reproduced (Figs | to 6). 

It has of course been of interest to compare the correlation coefficients obtained 
in the present series with these published by other workers. Unfortunately only 
five of the previously published series (Hurtado and Fray, 1933; Hurtado, Fray, 
Kaltreider, and Brooks, 1934; Kaltreider, Fray, and Hyde, 1938; Aslett, d’Arcy 
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1939: and Baldwin, Cournand, and Richards, 1948) permit 
In the remainder correlation coefficients are not included 


and insufficient data is given to allow them to be worked out. Though Cripps, 


Greenwood, and Newbold (1923) and Cripps (1924) in their work on vital capacity 
give details of the correlation coefficients obtained, they do not state the posture of 
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their subjects so that their results cannot be compared accurately with our own. 
Table IV (p. 124) gives details of all comparable published correlation coefficients. 
From this it will be seen that the results obtained in the present series agree very 
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FLR. A. IN LITRES 
Fic. 6.—Females (sitting). 


closely with those previously published. There are only two striking dissimilarities. 
Firstly Aslett, d’Arcy Hart, and McMichael found negligible correlations between 
chest expansion and total lung volume, and between chest expansion and vital 
capacity, while in the present series correlation coefficients of 0-57 and 0-70 were 
obtained. The mean age, height, weight, and radiological chest volume of Aslett, 
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TABLE IV 
COMPARISON OF AUTHORS’ CORRELATION COEFFICIENTS WITH THOSE OBTAINED BY OTHER WORKERS 











Males Females 
Pos- Characteristics Hurtado Kalt- Baldwin, Authors’ Hurtado, Baldwin, Authors’ 
ture Correlated and reider, Cour- series Kalt- Cour- series 
Fray Fray, nand, reider, nand, 
and and Fray, and 
Hyde Richards and__ Richards 
Brooks 
50 sub- S50Osub- S2sub- 38sub- SOsub- 40sub-_ 16 sub- 
jects jects jects jects jects jects jects 


(age (age (age (age (age (age (age 
10-30) 38-63) 16-69) 13-65) 18-34) 16-79) 12-62) 


Vital Capacity with 














Age .. Bi ia — +432 398 ~+589 435 
Total Lung Volume 
with Height .. .. +°551 +-616 +-626 +-662 + +596 
Vital Capacity with 
Height - -- +°545 +°636 +:°485 +-702 +:-513 | +-501 | +-269 
Total Lung Volume 
with Weight ~. —°127 +-°357 +-397 +-181 + +608 
L Vital Capacity with 
Y Weight bs +-138 +-309 +-:227 +-467 +-:260  +-067  +-507 
I Total Lung Volume 
N with Radiological 
G chest volume .. +:634 +-850 +:703 +-625 +-778 
Vital Capacity with 
Radiological chest 
volume - .. +:717 +-728 +:629 +-707 + +445 
Functional Residual 
Air with Radiological 
chest volume .. +°444 + +524 + - 539 
Residual Air with 
Radiological chest 
volume oe .. +°383 + +438 +-418 
Aslett, d’Arcy Authors’ series 
Hart, and 
McMichael 
64 subjects 58 subjects 
(age 18-63) (age 13-69) 
Total Lung Volume 
with Height .. a + +66 +-621 
Vital Capacity with 
Height "a eu +-70 + +629 
Total Lung Volume 
Ss with Weight = +-55 + +323 
I Vital Capacity with 
T Weight - a + +57 + °373 
T Total Lung Volume No comparable 
I with Chest expansion +-14 + +570 figures published 
N Vital Capacity with 
G Chest expansion... + +28 + +700 


Total Lung Volume 

with Radiological 

chest volume oe + -80 +-622 
Vital Capacity with 

Radiological chest 

volume ae So +-63 +-514 
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d’Arcy Hart, and McMichael’s series were virtually the same as those in the group 
that we have examined, but the mean chest expansion of their subjects was only 
1-94 inches while in our own series it was 3-14 inches. Therein lies the probable 
explanation of the different results obtained, though why there should be such a 
wide discrepancy between the chest expansion of two otherwise similar groups is 
not known. Secondly in both male and female subjects examined in recumbency 
we have obtained higher correlation coefficients between weight and total lung 
volume, and weight and vital capacity, than have been obtained by other workers. 
This may be due to the fact that the mean weight of the subjects examined by the 
Rochester workers and by Baldwin, Cournand, and Richards was appreciably 
greater than in our series. 

From Table III and the discussion which follows it, it is clear that, though there 
is in many instances a considerable simple correlation between the various divisions 
of lung volume and age, height, weight, chest expansion, or radiological chest 
volume, the correlation coefficient is nowhere high enough to allow the normal 
total lung volume or any of its subdivisions to be predicted from any one of these 
independent variables with sufficient accuracy to indicate whether observed volumes 
fall within or without the normal range. 

Multiple correlation coefficients between age, height, weight, chest expansion, 
and radiological chest volume on the one hand, and the total lung volume and each 
of its subdivisions on the other hand, have therefore been calculated in order to 
ascertain whether, when all the independent variables are considered together, a 
sufficiently high correlation is obtained with the total lung volume or any of its 
subdivisions to allow of their accurate prediction. The results obtained are shown 
in Table III, from which it will be seen that in all but two instances the multiple 
correlation coefficients are much higher than any of the simple correlation coeffi- 
cients. The highest multiple correlation coefficients are, as in the case of the simple 
correlation coefficients, with total lung volume, vital capacity, and complemental 
air, in which in many instances they approach unity. However, reserve air, 
functional residual air, and residual air also show very much more useful multiple 
than single correlation coefficients from the point of view of prediction, only three 
being less than 0-50, and one being as high as 0-84. It is clear, therefore, that 
though it is not possible to predict with any useful degree of accuracy the total 
lung volume or any of its subdivisions from either age, height, weight, chest 
expansion, or radiological chest volume alone, a very accurate prediction can be 
made when these variables are considered as a whole. 

In Table V (pp. 126 and 127) is shown the contribution of each of the indepen- 
dent variables considered towards the total variance in the total lung volume and 
each of its subdivisions which they explain when considered together. Their con- 
tribution is also shown as a percentage of the variance that they “‘ explain *’. From 
this table it will be seen that the contributions afforded by each of the independent 
variables show considerable sex and postural difference. Nevertheless, certain 
definite trends appear. As far as the total lung volume is concerned, radiological 
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Total Lung Volume Vital Capacity 
Posture Sex and No. Independent Variable] ©@_ _——————— ———____- ——_____ ——_ oaniamnsitig 
of Subjects 100 Br %R? 100 Br | Re 
Males Age .. - a Gi 3-76 5-27 20-14 23-44 
(58) Height Ks eo ee 15-57 21-80 10-62 12-36 
Weight i a ... —13-28 18:60 | —4-87 5-67 
S Chest expansion... * 13-80 19-33 | 27-19 | 31-64 
I Radiological chest volume 51°55 72-19 32:86 | 38-24 
T R? .. be - - 71-40 85-94 | 
cy —_—_—_. 
I Females Age .. a ‘5 1-82 3-37 14:08 | 26-19 
N (31) Height z a a 24-08 + 44-60 3-11 | 5-78 
G Weight a ‘4 P -~7-07 -13-10 1-09 2-03 
Chest expansion... oa 5-55 10-28 20°13 | 37-44 
Radiological chest volume 29-62 54-86 15-35 | 28-55 
mes a - - 54-00 53-76 | 
Males Age .. vis _ sts 2:37 3-28 8:90 | 11°54 
(38) Height ne ‘5 om 24-13 33-74 25:65 | 33-26 
Weight a e .. —19°16 —26-79 9-07 11-76 
Chest expansion... a 11-24 15-56 23-51 30-49 
L Radiological chest volume 53-66 74-27 28:13 | 36°48 
Y R? .., oH x “ 72-23 77°12 = | 
I — —— a 
N Females Age .. oe a i 16-31 17-86 25:14 | 39°36 
G (16) Height sy ie " 9-67 10-59 -5-90 9-24 
Weight i = si 22-15 24-26 32:46 | 50-82 
Chest expansion... ... —I1-51 1-65 2°86 | 4-48 
Radiological chest volume 44-70 48-95 9-32 | 14-59 
R? .. sis ie 5 91-31 63-87 | 





100 Br =Percentage contribution (i.e. ‘* explanation °’) to total variance. 


chest volume is the dominant factor, though height and chest expansion offer signi- 
ficant contributions. As regards the vital capacity and complemental air, the radio- 
logical chest volume and chest expansion offer approximately equal contributions, 
but age and height are seen to play a considerable part. The explanation of the 
variance in reserve air shows remarkable sex and postural differences for which no 
reason is apparent, but radiological chest volume again appears to be the most 
important factor. The variance of the functional residual air and residual air is 
also shown to be very largely attributable to the radiological chest volume with 
height playing a relatively minor part. 

Table III also shows the standardized regression coefficients, the final un- 
standardized regression coefficients, and the constants for each division of lung 
volume when related to age, height, weight, chest expansion, and radiological chest 
volume together. From these the predicted values for the total lung volume 
and each of its subdivisions has been calculated for six males and six females 
in the sitting posture and for a similar number from each sex in recumbency. 
The results are shown graphically (Figs 7 to 10). No gross discrepancy is 
apparent. 

The Rochester workers (Hurtado and Boller, 1933; Hurtado, Fray, Kaltreider, 
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LE V 
te | 
Complemental Air | Reserve Air Functional Residual Air | Residual Air 
100 Br %R? | 100fr | %R? 100 pr % R® | 100 Br | %R? 
17-17 22:09 | 6:07 25-88 0-24 0-86 | 8-05 29-06 
6-87 8-84 | 4:77 | 20-35 7:53 27:19 | 3-14 | 11-33 
—1-51 -1-94 | —2-52 | —10-75 —5+13 —18-53 -1:22 | —4-40 
26:56 34:17 | 5-79 24-70 0-41 1-48 1:04 | 3-76 
28-64 36°85 | 9-33 39-83 24-65 89-00 16°71 60-28 
77°73 | 23-44 27-69 27:72 
8-28 20:90 | 9:21 ; 30-81 —0-11 -0-21 4-88 | 13-65 
7-00 17-67 ~0-70 —2-34 26-41 49-55 19°74 | 55-22 
1-53 3-86 | 0-13 0-44 —6:78 —13-10 -2:21 | —6-18 
14-01 35-37 | 11-09 37-10 0-46 0-86 2-64 | 7:38 
8-79 22:19 | 10-16 33-99 33-52 62:89 | 10:70 | 29-93 
39-61 | 29-89 53-30 | 35-75 
11-19 16-23 0-00 0-00 1-27 2-89 1-85 5-18 
23-69 34-36 1-26 9-35 4-86 11-05 3-85 | 10-79 
—2-00 —2:90 | —3-64 —27-00 —9-07 —20-62 5:19 | —14-55 
26-49 38-42 | —0-37 —2-74 —1-+27 —2-89 -0:76 | —2-13 
9-57 13-88 16-23 120-40 48-19 | 109-57 35-93 | 100-70 
68-94 13-48 43:98 | 35-68 
21-60 25-87 11-25 61-95 0:95 | 2:17 | 0-51 1-49 
—4-12 —4-93 2-37 13-05 10-53 | = 24-04 «| «16-94 | 49-40 
48-81 58-45 0:50 , 2-75 —2-94 —6-71 | 4-19 | —12-22 
10-38 12-43 —0:22 | —1-21 4:28 9-77 2:72 | 7:93 
6-83 8-18 4:27 23-51 30-98 70-73 | 18-31 53-40 
83-50 18-16 43-80 | 34-29 
u 











%R® Percentage contribution to ‘** explained °’ variance. 


and Brooks, 1934; and Kaltreider, Fray, and Hyde, 1938) pointed out that 
in normal subjects when the various divisions of lung volume were expressed as 
percentages of the total they showed a much smaller range of variability than when 
their absolute values were used. This was fully confirmed by the results of investi- 
gations which we have previously published (Whitfield, Waterhouse, and Arnott, 
1950a). The value of the Residual Air/Total Lung Volume ratio as an index of 
ventilatory efficiency is well known, and its importance has been emphasized by 
many workers in respiratory physiology (Meakins and Christie, 1930; Hurtado 
and Boller, 1933; Hurtado, Kaltreider, Fray, Brooks, and McCann, 1934; Kalt- 
reider, Fray, and Hyde, 1938; Aslett, d’Arcy Hart, and McMichael, 1939). It 
was therefore thought desirable to explore the correlations of the various divisions 
of lung volume when expressed as percentages of the total, and simple correlation 
coefficients have been calculated between each of the divisions of lung volume 
expressed as percentages of the total lung volume on the one hand, and age, height, 
weight, chest expansion, and radiological chest volume on the other. These are 
shown in Table VI (pp. 130 and 131) which shows that in general very much lower 
degrees of correlation have been found than when the absolute values were used. 
It will be noted that, as when the absolute values were used, the vital capacity, 
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Pp - Pp 6 = = Pp 
Complemental Air Reserve Air Residual Air 
- Pp =predicted values 
LJ Lx | © = observed values 
Fic. 7.—Males (sitting). 
Litres 
6 4 
57 _ = 
44 
34 
7 | 
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Pp o p o p oO Pp oo Pp oO 
Complemental Air Reserve Air Residual Air 


Pp = predicted values 
© = observed values 


oem ZZ i 


Fic. 8.—Females (sitting). 





complemental air, and reserve air show a negative, and the functional residual air and 
residual air a positive, correlation with age. This is as would be expected, knowing 
as we do that with age the vital capacity and its two components, complemental 
air and reserve air, tend to diminish and the functional residual air and residual air 
to increase. The correlation coefficients are of much the same order as those 
obtained when the absolute values were used, but in no instance do they exceed 
0-50, and in the small group of females examined in recumbency no appreciable 
correlation with age was found. 

The correlations with height and weight are very small and irregular and cannot 
be regarded as having any significance. Chest expansion, however, shows appreci- 
able correlation coefficients, which are positive with vital capacity and comple- 
mental air, and negative with functional residual air and residual air, which is 
again what one would expect to find. The small positive correlation coefficients 
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Fic. 10.—Females (lying). 


of chest expansion with the reserve air when sitting become slightly negative in 
recumbency, which postural change is probably due to the diminution in the reserve 
air which follows the assumption of the recumbent posture. The correlation 
coefficients obtained between chest expansion and functional residual air and 
residual air are larger than those obtained when absolute values were used and are 
uniformly negative. The positive correlation coefficients between vital capacity 
and chest expansion and between complemental air and chest expansion are, 
however, much smaller than those obtained with the absolute values. The correla- 
tions between the radiological chest volume and the various divisions of lung 
volume expressed as percentages of the total are small and irregular and no 
deductions can be drawn from them. 

Table VI also includes multiple correlation coefficients between each of the 
divisions of lung volume expressed as a percentage of the total lung volume on the 
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TAB 
Vital Capacity Complemental Air 
Pos- Sex and Independent % —9 
ture No. of Variable Total Lung Volume Total Lung Volume 
Subjects | eonmnntanpeatini 
r B b r B b 
Males Age - .. —*464 — +364 —-188 —-304 — +228 -+ 113 
(58) Height .. he -140 — +086 — +246 -096 —-100 —+274 
Weight .. ‘i -115 287 -120 - 136 - 327 - 130 
Chest expansion -460 -315 3-532 -318 -237 2-538 
Radiological 
chest volume ..  — -037 — -085 —+326 —-020 —-131 — +48] 
s R? ka ia - 3378 - 1820 
I R = 2 581 *427 
T Constant ‘a 70-497 51-670 
T 
1 Females Age a ..| —°441 — +389 —-184 —-170 —-149 - +093 
N (31) Height .. ..| —*157 — +44] —1-102 —-115 — -250 - +822 
G Weight .. - -119 -469 - 196 -056 - 306 ‘169 
Chest expansion 461 “311 5-164 -112 ‘051 1-111 
Radiological 
chest volume .. —-231 —-°151 —:757 —-:197 —-189 1-244 
R2 oes As -4745 -1142 
R i oa 689 338 
Constant - 113-829 92-245 
Males Age bi .. —°422 — +309 —:144 —-441 — +293 ‘171 
(38) Height .. vi -159 — +023 — +049 -145 ‘023 062 
Weight .. - -097 -474 -152 -070 -548 -220 
Chest expansion -288 - 236 2-182 -253 -244 2-838 
Radiological 
chest volume .. —-150 — +540 — 1-632 - 246 -724 2-747 
R2 7 - -3210 -4109 


R en oe - 567 -641 
Constant : 











Females Age a ..| —°099 — -237 —:140 —-106 —: 
G (16) Height .. .. —°287 — +527 —2:030 —-115 - 
Weight .. be - 106 561 -222 -240 
Chest expansion 281 - 165 2-852 -462 
Radiological 
chest volume ... — -200 — +319 —1-919 -225 
R2 hy -3444 -4743 


R i a - 587 -689 
Constant = 193-423 


177 


—°315 
“581 
* 382 


‘460 


‘071 
- 828 
-157 
- 504 


- 888 


100-775 








r=Correlation Coefficient. R=Multiple Correlation Coefficient. 


one hand, and age, height, weight, chest expansion, and radiological chest volume 


together on the other. It will be seen that though the correlation coefficients 
obtained in the case of the functional residual air and residual air are approximately 
the same as when the absolute values were used, those obtained for the vital 


capacity, complemental air, and reserve air are uniformly lower. 


In no instance 


has a correlation coefficient exceeding 0-7 been obtained. In order to ascertain 
to what extent age, height, weight, chest expansion, and radiological chest volume 
respectively contribute to the multiple correlation, their percentage contribution 


(i.e. explanation) to the total variance and their percentage contribution to the 











| 670 


093 
‘822 
‘169 
‘Hl 


*245 


‘171 
062 
- 220 
838 


747 


205 


071 
828 
157 
504 


888 


775 


me 
nts 


tal 


in 
ne 
on 
he 


TOTAL LUNG VOLUME—III 131 















































LE VI 
Reserve Air Functional Residual Air Residual Air 
“Total Lung Volume ° Total Lung Volume ° Total Lung Volume r 
~ y B b , 8B b r | 8 b 
“218 —-183 —-075 -304 -228 113 464 | +364 -188 
-060 ‘012 -029 ~-096 -100 -274 —-140 ‘086 - 246 
—-019 — +032 —-0O11 —~+ 136 — +327 —-130 -115 | —-287 —-119 
-196 -112 -994 —+318 — +237 —2:-538 —-460 —-315 — 3-532 
— +023 ‘051 -155 -020 -131 -481 -037 -085 326 
-0617 - 1820 - 3378 
+248 -427 ‘581 
18-830 48 - 330 29-503 
"+252 | —-224 | —-O91 -170 -149 -093 441 +389 -184 
— +006 —-+13]1 — +280 -155 - 250 -822 -157 -44] 1-102 
‘052 -076 -027 —-056 —-306 —-169 -119 -- 469 —-196 
364 -284 4-053 —-112 —-051 —1-111 -461 —-311 5-164 
-033 -113 -487 -197 -189 1-244 -231 “151 -757 
- 1684 -1142 -4745 
‘410 - 338 -689 
21-568 7-755 — 13-829 
1B -058 027 441 -293 171 422 309 144 
— +023 —-051 —]11 —-145 —-023 — -062 —+159 -023 -049 
-008 —-+212 — +068 —-070 — +548 —+220 ~ +097 --474 —-+152 
— +030 —-070 — +656 — +253 — +244 —2-838 — +288 — +236 —2-182 
-158 - 366 1-115 - 246 -724 2-747 - 150 - 540 1-632 
-0668 -4109 -3210 
-259 641 - 567 
20-978 44-795 23-787 
— -042 —-+188 — -068 - 106 -177 -071 -099 -237 -140 
— +338 —-505 \—1-203 -115 -315 -828 -287 -527 2-030 
— +094 -267 -065 — +240 — +581 — +157 - 106 561 — +222 
— -057 —:-155 |—1-653 — +462 — +382 —4-504 --281 —-165 —2-852 
— +075 —-008 —:031 -225 -460 1-888 - 200 -319 1-919 
-1631 -4743 - 3444 
-404 -689 - 587 
92-634 — +775 —93-423 
8 =Standardized Regression Coefficient. 6 =Final Unstandardized Regression Coefficient. 


9° 


‘* explained ’’ variance have been calculated; the results obtained are set out in 
Table VII from which it will be seen that they are very irregular and that it is 
difficult to draw any very precise conclusions from the analysis. However, age and 
chest expansion appear to be the most important factors, though radiological chest 
volume, height, and weight offer large contributions in occasional instances. 

The standardized regression coefficients, the final unstandardized regression 
coefficients, and the constants for the multiple correlations are also given in 
Table VI. 

Details of the statistical method employed are given in Appendix A. 





WHITFIELD, WATERHOUSE, AND ARNOTT 
TABLE VII 





Subdivisions of Lung Volume as Percentages of Total 
Pos- Sex and Independent Reserve Air Functional Residual Residual Air and 
ture No. of Variable Air and Comple- Vital Capacity 
Subjects mental Air 








100 Br %R?  100fr %R?  100fr %R2 
98 64:50 6:95 38-21 89 50-00 
- | te | oe | $33 | —b 3-55 
06 97 | 443 | 24-35 | 3-3 9-77 
18 33 | 7-52 | 41-34 42-87 





Males Age 
(58) Height 
Weight 
Chest expansion 
Radiological 
chest volume .. 
R2 


NOoOOCwW 


eooou nS 


*12 —1-94 0-26 1-43 * 0-92 
17 8-19 





55 53 36-08 
48 88 14-63 
32 73 11-74 
-40 57 x 30-18 


7-38 


Females Age 
(31) Height 
Weight ; 
Chest expansion 
Radiological 
chest volume . 
R2 


3-72 
43 


-94 
* 33 
*85 
“18 
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eS 
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Age 

Height 

Weight j 

Chest expansion 

Radiological 
chest volume .. 
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88 
‘60 
13-95 
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Age 

Height 

Weight ; 

Chest expansion 

Radiological 
chest volume .. 0:06 °3 10-36 

R2 ae .. 16°31 47-43 
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100 Br =Percentage contribution (i.e. ** explanation ’’) to total variance. 
%~R? Percentage contribution to ‘‘ explained *’ variance. 


SUMMARY AND CONCLUSIONS 


(1) The total lung volume and its subdivisions have been determined in 58 
normal males and 31 normal females in the sitting posture, and in 38 normal males 
and sixteen normal females in recumbency. 

(2) The correlation between the results obtained and the age, height, we'ght, 
chest expansion, and radiological chest volume of the subjects has been calculated. 

(3) The total lung volume, vital capacity, complemental air, and reserve air 
show negative, and the functional residual air and residual air positive, correlations 
with age, but in no instances do the correlation coefficients exceed 0-50. 

(4) All divisions of lung volume show positive correlations with both height 
and weight. The correlation coefficients with height are higher than those with 
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weight, and for total lung volume, vital capacity, and complemental air are of the 
order of 0-60 to 0-70 in most instances. 

(5) The total lung volume, vital capacity, and complemental air all show high 
positive correlations with chest expansion and radiological chest volume, correlation 
coefficients up to 0-78 being obtained. 

The reserve air shows similar positive correlations but these are less in degree 
especially in recumbency. 

(6) The functional residual air and residual air show no significant correlation 
with chest expansion, but correlation coefficients of the order of 0-40 to 0-60 were 
obtained with radiological chest volume. 

(7) The results obtained are compared with those published by other workers. 

(8) Multiple correlations between each division of lung volume and age, height, 
weight, chest expansion, and radiological chest volume considered together gave 
correlation coefficients approaching unity in the case of total lung volume, vital 
capacity, and complemental air. The multiple correlation coefficients obtained 
with reserve air, functional residual air, and residual air were generally of the order 
of 0-50 to 0-70, but they were uniformly higher than any of the simple correlation 
coefficients. 

(9) The total lung volume, vital capacity, and complemental air can be very 
accurately predicted if age, height, weight, chest expansion, and radiological chest 
volume are known. The degree of precision with which the reserve air, functional 
residual air, and residual air can be predicted from similar data is not so high. 

(10) When the various divisions of lung volume are expressed as percentages of 
the total lung volume they show less variability than when their absolute values are 
used, but their degrees of correlation with height, weight, and radiological chest 
volume is less when so expressed. 

(11) The correlation between age and the various divisions of lung volume is 
approximately the same whether absolute or percentage values of lung volume are 
used. 

(12) The chest expansion shows a higher (negative) correlation with functional 
residual air and residual air, and a lower (positive) correlation with vital capacity, 
complemental air, and reserve air when percentage values are used for the lung 
volume divisions than when absolute values are employed. 

(13) When percentage values are used the functional residual air and residual air 
show multiple correlation coefficients, with age, height, weight, chest expansion, and 
radiological chest volume together, similar to those obtained when absolute values 
are used. The multiple correlation coefficients given by vital capacity, comple- 
mental air, and reserve air are, however, uniformly lower when percentage values 
are employed. 


We wish to express our gratitude to Professor Lancelot Hogben, F.R.S., for placing the 
facilities of his department at our disposal, to Mr. A. C. Pincock for valuable technical 
advice and help, to Mr. Dee for help in the production of diagrams, and to Imperial 
Chemical Industries for a grant towards expenses. 
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APPENDIX 


STATISTICAL METHODS 


To obtain the multiple regression equations used in this paper we calculated 
from the matrix of intercorrelations between the five anthropometric indices an 
inverse matrix; this was done for each of the four groups (males, females; sitting, 
lying). For each fraction of lung volume (absolute or relative) we then first 
obtained a set of ‘‘ 8’s’’, or standardized regression coefficients: these are the 
regression coefficients when each variable (anthropometric indices as the indepen- 
dent variables, and lung fraction as the dependent) is expressed in units of its 
standard deviation (‘‘ standardized ’’). The f’s are more easily comparable one 
with another than the final coefficients, to show their relative importance in deter- 
mining the lung fraction under consideration, because of their freedom from 
arbitrary units of measurement. Thence to the final regression coefficients 
(‘‘ b’s ’’) in terms of the original units is an elementary step. 

R2, the square of the multiple correlation coefficient, and also the proportion of 
the original variance in the dependent variable (lung fraction) ‘* explained ”’ by the 
regression equation, is calculated in the usual way as the sum of the products of 
each f and its corresponding correlation coefficient (r). The partial ‘* explana- 
tions ’’ by the five anthropometric indices are also shown, both absolutely and as 
percentages of R?, the total proportion of variance accounted for by the equations. 
The fact that Weight frequently shows a meaningless negative contribution is due 
to its high intercorrelation with Height: the two are effectively measuring the same 
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property of gross size; so that a better estimate of the contribution of overall size 
is obtained by adding together the contributions of Height and Weight (that is 
utilizing the conventional conception of surface area). It will be noticed that 
occasionally negative contributions arise in some other indices, notably in the last 
three fractions for Males Lying, where the multiple correlation coefficient is small. 
It seems that in the lying position, the Radiological Chest Volume exerts the greatest 
effect upon the volume fraction, frequently usurping the contributions of some of 
the other indices. The proportionate contribution figures exhibited in Tables V 
and VII should in any case be regarded as general indications of the effects rather 
than as precise numerical estimates. 

In Table A are shown the diagonal elements of the four inverse matrices, 
from which may be calculated the significance of the f-coefficients (and of course 
of the final coefficients). For this purpose, the standard deviation of any f-coeffi- 
cient is given by the formula: 

o 1—R? 
P n—6 Ma 


where R? is the square of the multiple correlation coefficient for the regression 
equation containing the required f-coefficient, n is the number of individuals on 
which the result is based, and M, is the diagonal element for that anthropometric 
index to which the f-coefficient refers. 


APPENDIX TABLE A 

















Posture .. rr a a Sitting Lying 

Sex — ie a ee Males Females Males Females 
Age ie wre vn as 1 -6477 1-4686 2:0186 1- 2900 
Height .. a - - 2-3205 1- 9009 2-5389 1-6973 
Weight .. - és “ 24046 1-8391 3-0376 2-0956 
Chest expansion - ie 1-4335 1-1855 1-9799 1- 2240 
Radiological chest volume _.... 3-0950 1- 5648 2-8566 1- 2896 
n—number of subjects mm 58 31 38 16 





We append two examples of the significance of our regression equations, one 
which is highly significant, and one which is not significant. The regression 
equation for Total Lung Volume, for Males Lying, has a multiple correlation 
coefficient (R) whose square is 0-7223. If we wish to test the significance in this 
equation of the f-coefficient referring to the Radiological Chest Volume, which 
has the value 0-7637, we proceed as follows: 


R?=0-7223 
1 — R?=0-2777 
1—R? 0-2777 


ae =0-008678. 
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From Table A we have 


Mrcv =2 $566 
so that S.D.(Becy)= V 2: 8566 x 0: 008678 
=0- 1574. 


Applying ‘* Student’s ”’ f-test, 





Bacy ae 0: 7637 


= — as 4 
S.D.(Becy)  0°1574 4-85 for 32 degrees of freedom. 


t 


The probability of obtaining so high a value as this by chance alone is less than 
1 in 1,000. 

If we now consider the regression equation for the Functional Residual Air as a 
proportion of the Total Lung Volume in Females Sitting, and wish to test the 
significance of the f-coefficient relating to age, which has the value 0-1486, we 
perform a similar set of operations to the preceding. 


R?=0-1142 
n=31 
| —R? 
—— =0-03543. 
a-—6 
From Table A we have 
M age=1 +4686 
so that S.D.(B,,..)=V 1-4686 x 0-03543=0- 2281 
whence t= ae 0°65 for 25 degrees of freedom. 


The probability corresponding to this value of t is P=0-52, so that the chances 
are about even, and the value of the f-coefficient cannot be considered significantly 
different from zero. 
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THE CARE OF THE CHRONIC SICK 


IV. A COMPARISON OF DATA FROM HOSPITALS IN 
THE STOKE-ON-TRENT AREA WITH DATA FROM 
WESTERN ROAD INFIRMARY, BIRMINGHAM* 


BY 


C. R. LOWE and THOMAS McKEOWN 
From the Department of Social Medicine, University of Birmingham 


We have previously described the results of an investigation of the chronic sick 
in one large hospital in the City of Birmingham (Lowe and McKeown, 1949, 1950). 
Before accepting conclusions based on this inquiry as representative of other parts 
of the country, it seemed desirable to record data from other hospitals for 
comparison. 

SUBJECT OF INQUIRY 

We selected four hospitals which draw their patients from urban and rural 
districts in the Stoke-on-Trent area, and which differ in size and character from the 
Birmingham hospital. Brief particulars of these institutions are as follows: 

(i) City General Hospital, Newcastle-under-Lyme (formerly the London Road Insti- 

tution). A general hospital with 915 beds distributed thus: 
Beds for the acute sick 411 


Psychiatric beds 179 
Other special beds 112 
Chronic sick beds 213 


The chronic sick wards are arranged as part of the general hospital. 


(ii) Turnhurst Road Institution, Stoke-on-Trent.—An old Public Assistance institution, 
with 212 beds for the chronic sick, and an annexe now offering accommodation 
under the provisions of Part III of the National Assistance Act (1948). No 
general hospital facilities are available, and patients in need of attention are 
transferred to the City General Hospital. 


(iii) Moorlands Infirmary, Leek.—An institution of the same type as (ii), with 81 beds 
for the chronic sick. 
(iv) Cheadle Infirmary.—A third institution of the same type as (ii), with 67 beds for 
the chronic sick. 
RESULTS OF INQUIRY 


The inquiry was identical with the earlier one at Western Road Infirmary, and 
was conducted by two doctors and one social worker, who spent a preliminary 
period on the Birmingham survey to ensure uniform records. The analysis was 
completed as before, and the results of most interest are here compared with those 
already communicated. 


* This research was assisted by a grant from the Birmingham University Students’ Social Services 
Fund. Parts I and II were published in this Journal in July 1949 and April 1950. Part III appeared 
in the British Medical Journal (1950) 1, 323. 
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THE HospiTAL POPULATION.—Unfortunately we cannot, as in Birmingham, 
relate the hospital patients to the general population from which they are drawn, 
and cannot therefore give age specific rates. The results for Stoke, compared with 
those for Western Road Infirmary, are these: 

(a) the patients are a little younger (Table 1); 


(6) more patients have been in hospital less than one year (Table II); 
(c) the proportion of unmarried patients is higher (Table III). 


TABLE I* 
PERCENTAGE AGE AND SEX DISTRIBUTION OF PATIENTS 





l | 
.. 0-29 | 30-39 40-49 50-59 60-69 70-79' 80+ Unknown | Totals 


Age Groups (years) 












































Males 0-9 | 2:2 | 4:0: 8:8 | 18-6 | 40-3 | 22-6 2°6 100 
(1) (6) (9) (20) (42) (91) | (SI) (6) (226) 
Stoke Females 1:4 2:6 7:2 8-1 | 17-3 | 31-7 | 30°8 0-9 100 
(4) (10) (25) (28) = =(60) (110) (107) (3) (347) 
All 1-2 2:4 5-9 | 8-4 | 17-8 | 35-1 | 27-6 1:6 100 
patients (7) (14) (34) (48) (102) (201) (158) (9) (573) 
Western Road All 0:3 0-6 2:9 4-6 | 18-8 | 41-5 | 31-3 — 100 
Infirmary patients (3) | (6) (29) (46) (189) | (417) | (315) _ (1,005) 
\ | 
* In all tables percentages are shown first and actual numbers in brackets below. 
TABLE II 
DURATION OF STAY IN HOSPITAL 
Duration of Stay (months) .. de 0-2 3-11 12-35 36+ Totals 
Stoke es LS Bes ay ie 25:0 25:1 21°5 28-4 100 
(143) (144) (123) (163) (573) 
Western Road Infirmary ei = 18-0 20-8 27-6 33-6 100 
(181) (209) (277) (338) (1,005) 
TABLE Ill 
MARITAL STATUS OF PATIENTS 
Sex Male Female 
Widow- Widows 
Status Single Married ersand | Totals Single Married and Totals 
divorced divorced 
Stoke 31-4 24:8 43-8 100 31-7 16:1 52:2 100 


(71) (56) (99) (226) (110) 


(56) (181) (347) 





Western Road 
Infirmary 


21-1 29-2 49:7 100 19-6 
(96) (133) (226) (455) (108) 


12-6 67-8 100 
(69) (373) | (550) 
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MEDICAL AND NURSING REQUIREMENTS, AND DISPOSAL.—As previously, patients’ 
requirements were assessed in respect of medical attention, skilled nursing, and 
simple nursing. The proportion needing frequent medical attention or skilled 
nursing is slightly higher at Stoke (Table IV); this observation, which is true for 
each of the four hospitals (Table V), is not explained by the inclusion of the general 
The proportion of patients 
needing simple nursing is 93 per cent., the same as at the Birmingham hospital. 


hospital (City General at Newcastle-under-Lyme). 


TABLE IV 


MEDICAL ATTENTION AND SKILLED NURSING REQUIRED 
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More 
Frequency of Attention Daily than Weekly’ Fort- Monthly None Totals 
once a nightly or less 
week 
Stoke .. 2°8 5-4 16-7 9-3 65-8 — 100 
(16) (31) (96) (53) (377) (573) 
Medical 
attention Western Road 1-6 5-8 10-2 8-5 70-9 3-0 100 
Infirmary (16) (58) (103) (85) (713) (30) (1,005) 
Stoke .. 21-5 1-9 1-0 — — 75°6 100 
(123) (11) (6 (433) (573) 
Skilled 
nursing Western Road 11-9 3-8 0:3 0-3 — 83-7 100 
Infirmary (120) (38) (3) (3) (841) (1,005) 
TABLE V 
SKILLED NURSING REQUIRED 
Institution Required Not Required Total 
City General Hospital 27:2 72°8 100 
(58) (155) (213) 
Turnhurst Road Institution 21°6 78-4 100 
(45) (167) (212) 
Moorlands Infirmary 25-9 74:1 100 
(21) (60) (81) 
Cheadle Infirmary .. 23-9 76:1 100 
(16) (S51) (67) 
Total in Stoke area 24:4 75-5 100 
(140) (433) (573) 
Western Road Infirmary 16°3 83-7 100 
(164) (841) (1,005) 
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Table VI gives the suggested disposal of the Stoke hospital patients, the criteria 
used being the same as previously described. About one-third are considered to 
require the facilities of a general hospital; about one-half might be accommodated 
in their own homes or in an institution other than a hospital; the remaining 
one-sixth need supervision because of their mental state. These proportions are 
not much different from those obtained at Western Road. 





TABLE VI 
SUGGESTED DISPOSAL OF PATIENTS 





Patients with 

















Mental State 4 .. Patients without Gross Mental Change Gross Mental 
Change 
Institution or own home Total 
Suggested Disposal .. Hospital With simple Without Hospital only 
nursing simple 
nursing 
Stoke  .. .. ..| 38-2 46-3 6-6 15-9 100 
(179) (265) (38) (91) (573) 
Western Road Infirmary .. 18-8 54:6 7:0 19-6 100 
(189) (549) (70) (197) (1,005) 
TABLE VII 


DOMESTIC RESOURCES AVAILABLE TO PATIENTS 





Home Available 














With 
Type of Care Available .. No Home With domestic Unknown Total 
Available Without domestic service and 
facilities service simple 
only nursing 
Stoke “i ae sa 57-4 23-1 14-1 5-4 — 100 
(329) (132) (81) (31) (573) 
Western Road Infirmary .. 55-1 22-8 17-7 1-8 2:6 100 
(554) (229) (178) (18) (26) (1,005) 





TABLE VIII 
SOURCE OF PATIENTS (I.E. WHENCE ADMITTED) 









Other 
Whence Admitted ... General Hospital Hospitals Direct Unknown Total 
or Nursing from 
In-patient Out-patient Homes Home 



















Stoke 6°5 0:5 5:6 86-9 


(37) (3) (32) (498) (3) (573) 





Western Road Infirmary . . 14-0 5-1 3-0 75:7 LP 100 
(141) (51) (30) (761) | 
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Table VII shows the domestic resources of patients in hospital, and once again 
gives no grounds for optimism about disposal to their own homes of patients now 
in hospital. 


ADEQUACY OF MEDICAL SERVICES RECEIVED.—We attempted to assess the 
adequacy of services received by patients at Western Road Infirmary, and used this 
information as a crude index of the reduction of the dimensions of the problem 
which might be expected to result from fulier services (McKeown and Lowe, 1950). 
The features examined were these: 


(a) Source of patients (Table VIII). The proportion admitted through a general 
hospital is lower at Stoke; 87 per cent. entered directly from their homes. As 


TABLE IX 
INCIDENCE OF INCONTINENCE 














Incontinent 
Continence. . wie .. Continent Total 
Urine only Faeces only Urine and 
faeces 

Stoke ‘ss ‘a bs 64:9 5-8 1-6 27:7 100 

(368) (33) (9) (157) (567)* 
Western Road Infirmary .. 65-2 7°6 1-2 26-0 100 

(648) (75) (12) (258) (993)+ 





* Six patients excluded: two, colostomy for carcinoma; four, suprapubic cystotomy. 
+ Twelve patients excluded: five, colostomy for carcinoma; seven, suprapubic cystotomy. 


TABLE X 
MOBILITY OF PATIENTS 
































Bedfast Sitting out of Bed Ambulant 
Mobility ie eid — Total 
With Without Out of 
Lying Sitting help help No stairs Stairs doors 
Stoke id | 258 29:2 12-0 7-3 10:5 3-3 12-7 100 
(143) (167) (69) (42) (60) (19) (73) (573) 
Western Road 28:8 {| 29-7 12-2 4°8 15-4 2:1 7-0 | 100 
Infirmary .. (289) | (299) (123) (48) (155) (21) (70) (1,005) 
TABLE XI 
MENTAL STATE OF PATIENTS 
Abnormal 
Mental State nye ~ Normal Unknown Total 
Need Need no 
supervision | supervision 
Stoke re a oa 49-2 15-9 | 34-2 0-7 100 
(282) (91) (196) (4) (573) 
Western Road Infirmary .. 64-0 19-6 14-0 | 2:4 100 


(643) (197) (141) (24) (1,005) 
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at Western Road Infirmary, only about one-quarter of all patients are known 
to have had laboratory or out-patient investigation before their admission. 


(b) Continence, mobility, and mental state. The relevant comparisons are recorded 
in Tables IX, X, and XI respectively. The proportion of incontinents and of 
bedfast patients is almost identical in the two surveys; the proportion needing 
supervision because of their abnormal mental state is a little lower at Stoke. 


SUMMARY 


An investigation of chronic sick in four hospitals drawing their patients from 
the Stoke-on-Trent area gave results which differ very little from those recorded 
for Western Road Infirmary, Birmingham. In particular, conclusions about 
disposal based on the Birmingham hospital are not disturbed by the additional 
data now available. 


We are indebted to Dr. C. G. Lewis, Medical Superintendent of the City General 
Hospital, whose co-operation made it possible for us to collect material from the Stoke 
area, to Dr. P. J. Sangster and Dr. S. J. Wainwright, who completed the medical records, 
and to Miss G. E. Pountney, who collected the social data. 
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A STUDY OF RESPIRATORY TUBERCULOSIS IN 
RELATION TO HOUSING CONDITIONS IN 
EDINBURGH 


I.—THE PRE-WAR PERIOD 


BY 


LILLI STEIN 
Department of Public Health and Social Medicine, Edinburgh University 


INTRODUCTION 


In the course of the last hundred years, during which the mortality caused 
by tuberculosis declined considerably in many countries, it has come to be publicly 
recognized that this disease in modern society is not one of medical import alone, 
but is set in a social and economic background, the influence of which is far- 
reaching. In particular, it has long been accepted as axiomatic that unsatisfactory 
housing conditions affect the prevalence of respiratory tuberculosis, that illness is 
more common and death more frequent where people live in the most crowded 
circumstances. This is not to say that bad housing is the direct cause of tubercu- 
losis, or that any of the other social and environmental factors which may increase 
the prevalence of this disease can be singled out as being directly responsible for 
incidence or mortality, for the primary cause of tuberculosis is the tubercle bacillus. 
But where an association can be found between the aetiology of the disease and any 
environmental factor such as poor housing, and where regional and local differences 
in the incidence of the disease correspond with differences in that environmental 
factor, it is reasonable to affirm that improvement in such a factor would result in 
a proportional reduction in the morbidity and mortality caused by tuberculosis. 

In Scotland, this belief in the connexion between housing conditions and 
respiratory tuberculosis has been supported by the results of a number of studies 
carried out at various times, particularly in Glasgow. Chalmers (1913) investi- 
gated the mortality rates in Glasgow in relation to size of house, and showed that 
in every age-group the rate of mortality was lower in houses of three and four 
apartments than in smaller houses. Peters (1933) considered incidence as well as 
mortality in relation to size of house and to number of persons per room, and 
found that mortality in the one-apartment house was 340 per cent. greater than in 
the four-apartment dwelling, although he considered that the specific effect of 
overcrowding, as measured by the average number of persons per room, was less 
evident than might have been expected. Laidlaw (1933) analysed all deaths of 
young adults which occurred in the Eastern Division of Glasgow (covering about 
one-fifth of the whole population of the city) in the quinquennium 1928-1932, 
and showed not only that a distinct difference existed between the three-apartment 
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house and smaller dwellings, but also that the greatest effect of this difference was 
felt by those aged 15 to 19, particularly males. Similar findings have been obtained 
in other studies of the incidence of tuberculosis (e.g. Laidlaw, 1946; Medical 
Officer of Health for Glasgow, 1932; Tuberculosis Officer for Edinburgh, 1938), 

Recently, however, the acceptance of such a connexion between housing 
conditions and respiratory tuberculosis has been challenged in Scotland. McKin- 
lay (1947) studied the changes in mortality in the triennia 1911-1913, 1921-23, and 
1931-33, as they occurred in the regions of Scotland, in relation to housing changes 
in these regions, and found no correlation whatever. Lockhart (1949) compared 
the housing of tuberculous families in Stirling Burgh with that of the population 
as a whole, and showed that, while there was a greater concentration of tuberculous 
families in the smaller houses, and the proportion of families with a case of tuber- 
culosis increased at first with overcrowding, there was no uniform increase, nor 
was there regularity about the rates in the smaller houses. 

These results, obtained by using indices of housing or overcrowding for regions 
and burghs of Scotland, are in accordance with results obtained on occasion by 
other investigators in this field who have noted irregularities or very small correla- 
tions in their findings. Greenwood (1926) investigated the boroughs of London 
for the triennia 1911-1913, and 1921-23, and commented on the difficulties of 
arriving at housing indices which were representative even of individual boroughs, 
saying, 





** Such an index applied without discrimination to the whole country would be 
of little value.”’ 


In his conclusion he discussed some of the discrepancies in his findings, and warned 
against the drawing of too hasty inferences: 


‘* The one conclusion I do decidedly draw from the statistics is that only by an 
exact study, upon a small scale, can truth be reached. The massed data of official 
Statistics are too complex to yield any decisive answer.”’ 


Such criticisms as Greenwood’s of the validity of one index to represent the 
character of the housing of an area are based on the unsuitability of large areas for 
this kind of analysis. Population density per unit area will remain the same 
whether the majority of the population is crowded into one part of the area or 
whether it is well dispersed: yet the aetiology and spread of a disease may be very 
different. In small and relatively homogeneous cities this kind of anomaly is less 
likely to arise than in large regions, where it is the rule rather than the exception. 
And though within a city there may be uneven distribution, the smaller the sub-areas 
into which the city is divided, the more this anomaly of uneven distribution will 
disappear. Further criticism may be made of the validity of time comparisons 
not only of large areas but also of small units homogeneous in respect of housing. 
Over a period of years, many changes take place in environmental conditions and 
in medical practice, and many social upheavals disturb the life of a community, 
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and the combined effect of these on the aetiology of a disease may be more marked 
than any gradual change in the housing of an area. 

This study is an attempt to elucidate the problem of assessing the contribution 
which housing makes to the incidence and mortality due to respiratory tuberculosis, 
and to determine which other measurable environmental influences also make their 
contribution, by following the advice of Greenwood and comparing like with like. 
In following this advice, by considering small and well-defined units of one city in a 
series of individual years, so that, as far as possible, conditions in the units are 
comparable, a clear connexion between tuberculosis and housing is established ; 
and Greenwood’s refusal to draw hasty inferences from his own results and his 
doubts of the validity of some of his own indices are justified. 


TRENDS OF RESPIRATORY TUBERCULOSIS IN SCOTLAND AND IN EDINBURGH 


During the 19th century the mortality rate from respiratory tuberculosis recorded 
annually in Great Britain declined progressively. This decline occurred in Scotland 
as in England and Wales, and the fall in the Scottish rate, less affected by the first 
world war than the rate in England and Wales, was so consistent that after the war 
the rate was lower than that of England and Wales and continued to be lower until 
1935. The steady downward trend of the Scottish rate was remarkably constant 
from 1908 until 1931, but from 1931 until 1939 a change in direction was already 
noticeable, though the rate still continued to fall slightly. At the outbreak of the 
second world war the mortality rate rose sharply, and remained high throughout 
the war and in the subsequent years for which figures have been published: the 
notification rate rose much more steeply than the mortality rate, and has continued 
at this high level, if it has not risen still further, in succeeding years. Thus the trend 
in Scotland has differed greatly from that in England and Wales, where the con- 
sistent decline of the inter-war years was only reversed in the first two years of the 
second world war, after which the rate fell again. It has now become apparent that 
it was not merely the second world war which interrupted the progressive decline of 
Scottish rates, but that other factors have operated to give rise to the position which 
obtains today and which so disturbs the people of Scotland. 

The influence of the Glasgow rates of mortality and notification was, and still 
is, preponderant in Scotland, since Glasgow contains more than 20 per cent. of the 
total population. In the 1930s the Glasgow rates were almost the highest in 
Scotland, and in recent years have been the highest in Great Britain. From 1918 
until the middle 1920s the Glasgow rates fluctuated considerably, but did not 
decline to any marked extent. 

The trends in Edinburgh during the inter-war years in respect of respiratory 
tuberculosis were to some extent comparable with those of Glasgow. The rates 
were not so high: indeed, at the beginning of the period the Edinburgh rates 
compared quite favourably with those of many of the Scottish burghs. But in 
Edinburgh, as in Glasgow, there was little change in the mortality rate until the late 
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1920s, although there had been in pre-war years a steady downward trend for over 
forty years. In notification rates, too, there was little real improvement until 
the middle 1920s, in spite of vigorous campaigns by the Edinburgh Public Health 
Department. Towards the end of the decade, however, a decline both in incidence 
and in death rates became established, and though this decline was not great, the 
Tuberculosis Officer for Edinburgh said in his report of 1928: 


‘It is a well-known fact that, since 1870, Tuberculosis has been gradually 
disappearing from Scotland. . . . I do not think that anyone with these figures 
in front of him can be blamed for taking an optimistic view regarding the future of 
Tuberculosis, and while a good deal still remains to be done, I am of opinion that 
Tubercle as a cause of death and as a cause of expense to the community will shortly 
be of very much less importance than it is at present.’’ 


While similar opinions were 
expressed during the next few years, 


301 the improvements which had taken 
Conponen Mont Rate -—---- _ Place in the crude rates for Edinburgh 
| Sconano Mosmuy Rag = <=—-~=< were not evenly distributed among 

25 the population, either in different 


age-groups or in different localities of 
the city. This can be clearly seen in 
Fig. 1 (a) and (4), showing the 
difference between the crude rates for 
Edinburgh and the cases (notifications 
and deaths) among young adults of 
both sexes. The rates for those aged 
15 to 24 remained persistently high, 
and each year a large proportion of 
the new cases were of young men and 
women in these age-groups. By 1934 
it became clear that little progress 


RATE PER 10.000 TOTAL POPULATION 











YEAR was being made, and that 
1900 1910 ~—«1920 1930 1940 - en , , 
ome . r c Je 
Fic. 1(a).—Movement of crude rates of notification T on a as om me ear litieacitl pe oom 
of respiratory tuberculosis in Edinburgh and of uberculosis were not in any degree 
mortality from the disease in Edinburgh and in commensurate with the knowledge 
Scotland as a whole (1900-48). which had been accumulated about 


the disease, the organism causing it, 
and the various factors governing its habits of growth and dissemination °’.* 


During the period 1939-45 the Edinburgh tuberculosis death rate rose, to fall 
again towards the end of the war. The notification rate rose much more seriously 
during the war, and fell only slightly at the end; and in the post-war years both 
increased again, and notifications are rising annually while deaths have recently 


* Report of the Tuberculosis Officer for Edinburgh (1934). 











Over 
until 
ealth 
ence 
, the 


ually 
sures 
re of 
that 
ortly 


were 
ars, 
iken 
irgh 
long 
rent 
S of 
n in 
the 
for 
ions 
> of 
iged 
igh, 
| of 
and 
934 
ress 


‘inst 
gree 


yout 
g it, 


fall 
isly 
oth 
itly 





RESPIRATORY TUBERCULOSIS 








DEATHS 
ad ‘ MALES 
i. 
i ‘ 
i ‘ 
407 : \ 
j ‘ 
i ' 
! ‘ 
i 4 Fined x 
‘ \ ! 
30 7 acie. 
a \ ‘ i a ‘ 
S, 104 ' 
! if 5 / 
Vl i! ; 
20 4 e , 3s 
10 4 
930° +~=1935 1940 1945 
Oo i i i i 
NotTiFICATIONS 
., MALES e 
ij . 
-_ _ae 
, os 1 
70 4 ; 4 / ¥ 
ee \ / 
ms, Hy ' : 
i \ ' i ! 
i 8 $ ’ ! 
i . i ; i 


YEAR 
1930 1935 1940 1945 











1@) 
Fic. 1(b).—Deaths from 


AND HOUSING CONDITIONS 147 








7 FEMALES 
Nn 
"\ 4 
a 4 
H ' i 
40- i : ; : \ i» a 
; ‘ff i i ‘ ; ‘ 
i \. ‘ ' H ' \ ' \ 
' \ ! \ H ‘ a 
304 * | 
20- 
10-7 
1930 1935 1940 1945 
oO i iL iL iL 
FEMALES 























YEAR 
1930 1935 1940 1945 
i i A ht 








and notifications of respiratory tuberculosis among young adults in 


Edinburgh between 1926 and 1948, differentiated by sex and age group. 








148 LILLI STEIN 


fallen a little. Thus, while Edinburgh rates are now lower than those of Scotland 
as a whole, the lack of real progress in respect of mortality and the continued 
increase in incidence are causing serious disquiet. 


‘* This was a disappointment at a time when the trend of nearly all other afflictions 
was to diminish . . . it is doubtful if the peak has been reached.’’* 


In the opinion of the Edinburgh Public Health Department there were strong 
indications that the disturbing increases in tuberculosis were connected with the 
conditions under which the people of Edinburgh live—conditions which are at the 
same time considerably better than those obtaining in many parts of Scotland. 
Investigations of such connexions between disease and social conditions are difficult 
in all countries, since the measurable social factors are few, and those for which 
statistics of measurements exist fewer still. In Scotland the problem is considerably 
greater, both because of the absence of social data other than certain housing 
figures and because of the differences between housing in Scotland and elsewhere. 


HOUSING IN SCOTLAND AND IN EDINBURGH 


The housing problem in Scotland is a peculiar legacy of the building which 
went on in the 19th century and the early 20th century, when the great majority of 
dwellings built were of only one or two rooms. This resulted in the position 
obtaining in 1931, when 46-5 per cent. of all dwellings in Scotland had only one or 
two rooms, and a further 25 per cent. had only three rooms. And in many of the 
Scottish burghs the percentage of such small ‘*‘ houses ’’+ was far greater than the 
average: but in Edinburgh the position was better than that in Scotland as a whole. 
The distribution of houses of various sizes, and the proportion of the population 
which inhabited them in 1931, can be seen from Table I. 


TABLE I 
SIZES OF HOUSES IN EDINBURGH (1931) 
See also Fig. 2 (a) 














No. of rooms .. au ay oe I 2 | 3 4 5 or more 
Number of houses Si sith we 7,123 33,591 | 26,934 15,687 22,367 
Percentage of all houses be - 6:7 as) 6} CUS 14-8 21-2 
Population in such houses oad .. 20,144 134,787 | 108,546 60,541 93,735 
Percentage of city population v 4°8 32:3 | 26:0 14-5 22-4 





In many wards of the city the position in respect of small houses was far worse 
than this average, eight of the 23 wards having less than 20 per cent. of their houses 
of four rooms or more, and four of these wards having 88 per cent. or more of their 


* Report of the Medical Officer of Health for Edinburgh (1948). 
+ A ‘*‘ house ”’ in Scotland is the dwelling occupied by a household, and is not a separate building: 
it may be located in a large or small building, and may be a single room. 














tland 
inued 


tions 


rong 
| the 
t the 
and. 
icult 
hich 
ably 
sing 
ere, 


ich 
/ of 
ion 
or 
the 
the 
le. 
on 


e 
S 











RESPIRATORY TUBERCULOSIS AND HOUSING CONDITIONS 149 













































































Thousands Thousgnds Thousands Thousands 
1SOr 1SOr 
o PERSONS Overcrowdea [gaa yop HOUSES Overcrowded _ PERSONS Overcrowded [ag 35} HOUSES Overcrowded 
=] 
B25 © 125+ 
3 30} = 30} = 
§ g a 
00 225+ $100} z 25} 
: 74 ‘=e 5 = 
3 s 2 & 
220r a 5 
g 75} 3 75+ tay 
e ro) = 2 
2 = ait 55 — . 5 is 
2 so} S £ so} 2 
m4 3. E 3 
L EA = 10} 
: : 
@ 25 st Fe 25F A 
20 
73h 49° 
° u re) 4 
' 2 3 4 St ' 2 3 ~ s+ 3 st 
. 10} 49% 10) 
¢ 3 
c c 
> 8 8 2 
bs 39% w 
© a 
3 6 6 & 
2 27h 5 
- 22 re 
< 4 4 18% 3 
= =x 
2 13 
2 2 10% 2 cy 
a | 5 
! 2 3°44 S+ 1 2 3 4 5+ ' 2 3 4 s+ i 2 3 4 s+ 
No. of rooms per house No of rooms per house No of rooms per house No cf fooms per house 
WARD !8 (193!) WARD (2. (1931) WARD 20.(1935) WARD 13. (1935) 
Fic. 2 (a).—Housing conditions in Edinburgh, Fic. 2 (b).—Housing conditions in Edinburgh, 
1931. Distribution of persons in all houses, 1935. Distribution of persons in houses under 
with degree of overcrowding in each size of £45 rental, with degree of overcrowding in 
house, and percentage of population in each size of house, and percentage of the 
Wards 18 and 12 living in each size of house. population of Wards 20 and 13 living in each 


size of house. 


total houses of only one, two, or three rooms. However, by the existing standard 
of overcrowding,” less than half of these smaill dwellings were officially recognized 
as overcrowded, although Fig. 2 (a) and (4) shows that a large percentage of the 
persons living in these houses were in fact overcrowded. 

In 1935, when the Survey of Overcrowding in houses of rental of £45 or under 
was carried out, Edinburgh was stated to have 19-8 per cent. of all such houses 
overcrowded; and in its worst ward 34-5 per cent. of these houses were considered 
to be overcrowded, although several wards had a greater proportion as well as a 
greater number of houses of only one, two, or three rooms than they had had in 
1931. Moreover, the percentage of houses overcrowded did not give a complete 
picture of the percentage of the population living in overcrowded conditions, as can 
be seen in the upper diagrams of Fig. 2 (a) and (b) showing the difference for Edin- 
burgh as a whole. Unfortunately, the data for individual wards was only collected 


* The standard by which overcrowding is defined is that of the 1935 Housing (Scotland) Act, details 
of which are given on p. 155. 
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with reference to houses, and it is impossible to do more than estimate the per- 
centages of ward populations that were statutorily overcrowded. 

The most recent survey, carried out in Edinburgh in 1946, covered houses of all 
rentals, and made it clear that there had been little change in the character of the 
housing of the city as a whole and of most of the wards. The shortage of houses 
was so acute that 7 per cent. of the families of Edinburgh were living as sub-tenants 
in one room of a two- or three-roomed house, officially occupied already by one, 
and in some cases two, other families. The standard by which overcrowding is 
assessed is still that of the 1935 Housing (Scotland) Act, in which all rooms of 
50 sq. ft. or more are included in the count of rooms, and the permitted number of 
‘** persons ’’ in one-, two-, three-, and four-roomed houses is respectively two, 
three, five, and seven and a half: infants under one year of age are not counted, 
and children up to ten years count as half-persons. 

It seems possible that the type and size of house occupied by the citizens of 
Edinburgh may not necessarily be determined by their income, and that people 
occupying small houses or living in overcrowded conditions may do so for reasons 
other than poverty or poor social circumstances. In many countries housing and 
overcrowding indices are used as indications of economic status in general, and are 
held to be a measure of the complex of social factors such as poverty, poor nutrition, 
casual employment, and the like, from which it is believed that housing cannot be 
separated. In Scotland, however, as in Edinburgh, there may be less justification 
than in some other countries for relating social indices to housing indices, for 
today, as for many years past, the factor which largely determines where people 
live is the availability of any sort of house. 

These housing conditions, peculiar to Scotland, not only indicate the possibility 
of a lesser association with economic circumstances than is commonly assumed, 
but also present another difficulty in the consideration of the type of index which 
can represent such housing in a locality, and the overcrowding index which can 
distinguish between ‘‘ normal ’”’ living conditions and statutory overcrowding. 
The choice of indices to represent local conditions is discussed more fully in the 
section describing the indices used: it is only necessary to say here that such 
indices, measuring closeness of contact between persons in a locality, need to be 
especially accurate in studies of Scotland precisely because of the possibility that 
they are not also necessarily measures of other social factors. The housing indices 
used in some countries might, even if not fully representative of closeness and 
frequency of contact, still give considerable evidence of correlation with respiratory 
tuberculosis, such correlation being compounded of the indirect influence of other 
social factors as well as the direct influence of housing. But under Scottish 
conditions, and in view of the widely spread infection in the community, the indirect 
influence of other social factors—which vary so greatly within regions having the 
same housing index—might not add to the correlation: and measures of local 
housing conditions must represent as truly as possible the realities in each locality 
which may affect this disease. 
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SCOPE OF THIS STUDY 


In this paper an attempt is made to assess the influence which housing conditions 
in general, and overcrowding in particular, have had on the incidence of and 
mortality from respiratory tuberculosis in Edinburgh. In this part of the study the 
decennium from 1930 to 1939 is considered, and measures of housing conditions 
and rates of tuberculosis prevalence are analysed from several aspects. The 
analysis is concerned with the smallest units for which published data are available, 
namely, the electoral wards of the city, and tuberculosis rates are related to housing 
conditions in each year of the decennium. Mortality due to all causes and to 
certain selected causes is also considered, in order to establish whether or not the 
incidence of tuberculosis is simply a reflection of general mortality and morbidity. 
In addition, the mortality caused by respiratory tuberculosis is analysed in relation 
to the incidence of this disease: and the various measures of housing are considered 
in their connexion with each other. 

The scope of the paper is limited to the decennium preceding the second world 
war, since the published data for post-war years are limited to those for 1946-1948, 
and in the first of these years the civilian population was still far from normal in its 
age-distribution. A second part of this study will consider the post-war period, 
when sufficient information has been made available, in a way similar to that used 
in this study of the pre-war years, and will also make some comparisons between 
the pre-war and post-war periods. | 


SOURCES OF INFORMATION.—AII data used were officially published in local and 
in national reports, and these partly determined the choice of indices. 

The Annual Reports of the Edinburgh Public Health Department have made 
public each year the number of deaths and of newly-notified cases of respiratory 
tuberculosis in Edinburgh and in each ward. In the same reports, annual estimates 
of population for the whole city and for each ward were made, and the number of 
inhabited houses was given annually by the Burgh Assessor. 

Deaths and notifications of other diseases were also given in the annual reports 
for some years, but only a limited number were published annually and were 
available for the whole decennium. 

The data in respect of types and sizes of houses in the city and in each ward 
in 1931 were published in the Report on the 14th Decennial Census of Scotland 
(1931), and the figures for overcrowded houses of rental of £45 or under were 
published in the Report on Overcrowding issued after the Survey was made under 
the Housing (Scotland) Act, 1935. 

Other rates of respiratory tuberculosis were obtained from the numbers of 
deaths and notifications in the annual reports of the Registrar-General for Scotland 
and in the local reports of Public Health Departments, and from the population 
figures published in the sectional reports on the 14th Decennial Census for Scotland. 


INDICES USED. 
(a) Mortality and Notification Rates.—For all rates, whether in reference to 
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respiratory tuberculosis or to any other cause, two-year moving averages are used. 
Since the number of cases in each ward in any single year was small, the fluctuations, 
which in Edinburgh occurred usually in the form of alternations in consecutive 
years, are reduced by the use of biennial averages. By the use of triennial averages, 
little is gained and more is lost, since in several of the years considered the changes 
in housing conditions within some of the wards were sufficient to introduce more 
inaccuracy in the use of triennial than of biennial averages. 

All rates used in relation to housing indices are total rates for all ages (except in 
the case of infant mortality). Age-sex specific rates were also considered, but in 
almost all wards the numbers of cases and of deaths in each age-group were so 
small that any conclusion drawn from such results would have been unwarranted. 

All rates are considered both in the crude and in the logarithmic form in order 
to assess whether a linear or a proportional relationship would give a more accurate 
description of the association which is found to exist. Correlations are calculated 
both for the crude and for the logarithmic forms of the rates, but regression equa- 
tions are finally given for all crude notification rates and for logarithms of all 
mortality rates. 

Rates of mortality and of notification of respiratory tuberculosis, of mortality 
from all causes, of pneumonia mortality, and of notifications of non-respiratory 
tuberculosis are given per 10,000 ward population. Infant mortality rates used 
are per 1,000 live births. The rate of mortality due to epidemic diseases is taken 
per 100,000 ward population in order to avoid negative logarithms. All logarithms 
are to the base 10. 

Since all rates are derived from published material, Tables Il and III do not 
give the detailed rates for each of the 23 wards for each year; but means and 
standard deviations of means are tabled, as well as the range covered each year 
by the ward rates. 

(b) Housing and Overcrowding Indices ——The choice of indices as a measure of 
conditions existing in any region or locality is always partly determined by the 
limits of the published data available. In the case of housing indices in any part 
of Scotland in the 1930s, the published information is sufficient to derive a number 
of different indices, both those used traditionally in investigations of the influence 
of environmental factors on disease and others not so commonly used. It becomes 
necessary, therefore, to consider more carefully what these different indices measure, 
and to what extent these measures represent conditions of reality in the localities, 
particularly conditions which may play a large part in the aetiology of tuberculosis. 

The data available make it possible to derive three different indices of population 
density, namely, density of room-occupation, density of house-occupation, and 
density of population per acre. All these give indications of the closeness of con- 
tact of the local population but attach different weight to the influence of the house 
itself: and all three ignore the standard and quality of the accommodation, the 
sizes of rooms and similar factors which in some diseases are of importance. 

Since density per acre is quite unsuitable in the comparison of housing 
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TABLE Il 
RESPIRATORY TUBERCULOSIS IN 23 WARDS OF EDINBURGH, 1930-1939 
Rates of mortality (M) and notification (N) per 10,000 ward population (2-year moving averages) 














Year ..| 1930-31 1931-32 1932-33 1933-34 1934-35 1935-36 1936-37 1937-38 1938-39 
Mortality Rate: M 
Range .. 3°99-17-23 3-45-18-22 2- 12-16-20 2-92-12-45 2-45-10-85 2- 30-12-44 2-08-13-45 2- 80-16-64 2-60-13-95 
Mean rate .. 7-526 6-955 7-006 7-013 6-286 6°110 6-585 6-551 6-287 
§.D. of mean 3-160 3-141 2°932 2-401 2-709 2-755 2-949 2-976 2-660 
Mean log. 

rate i 0-845 0-808 0-810 0-820 0-757 0-742 0-776 0-780 0-767 
S.D. of mean 0-163 0-170 0-186 0-157 0-199 0-203 0-203 0-179 0-180 





Notification Rate: N 





Range .. 6-39-24: 18/5- 50-22-59 3-20-22: 25 6- 37-20-82 4-71-19 -64 3-21-16-14.4-49-16-35 5- 35-17-22 

Mean rate .. 12-261 11-507 11-547 11-945 10-694 10-041 10-621 10-605 

$.D.of mean 4-991 4-582 4-752 3-899 4-091 3-624 3-265 3-689 
TABLE Ill 


OTHER RATES OF MORTALITY AND NOTIFICATION IN EDINBURGH, 1930-1936 
J Mortality rate from all causes, per 10,000 ward population. 
1930-32, 1934-36 < Infant mortality rate per 1,000 live births. 
| Mortality rate from epidemic diseases, per 100,000 ward population. 





























1930-32 Notification rate of non-respiratory tuberculosis, per 10,000 ward population. 
1934-36 Mortality rate from pneumonia (all forms), per 10,000 ward population. 
Year Se e aon a me 1930-31 1931-32 1934-35 1935-36 
General Death Rate 
Range ss ea Me .. 104-5-172:0 107-0-156:0 98-0-153-0 93-0-169°-5 
Mean .. ket es * - 133-3 130-0 131-2 134-6 
S.D. of mean .. a if 64 18-335 14-839 12-839 18-602 
Infant Mortality Rate 
Range he ar ao .. 26:7-103:0 32-4-90°6 45-9-102:6 42-9-91:-2 
Mean .. a re i .o 71-2 68-5 65:6 68-0 
S.D. of mean .. - i a 16-513 13-445 13-154 12-912 
Epidemic Diseases Mortality Rate 
Range ¥ 7 ~ .. 4°6-89°8 4-8-51-8 
Mean .. gi a - uP 40:8 27-2 
S.D. of mean is ee is 22-193 14-3 
Non- Respiratory Tuberculosis Notification Rate 
Range .. Ags ne on = 2-78-10-19 
Mean .. 4 y an va 5-97 
S.D. of mean .. o a “ 2-154 
Pneumonia Mortality Rate 
Range .. a ia ae ae 4-71-13-07  4-32-15-58 
Mean .. e os ae nd 8-35 9-67 
2-334 3-040 


S.D. of mean 





conditions obtaining in different areas, the choice of an annual density index lies 
between persons per room and persons per house, depending on the importance 
attached to the room or to the house. Where the majority of the population 
lives in large houses (in England and Wales during the 1930s the houses of one or 
two rooms were together approximately 5 per cent., and the houses of three rooms 
another 10 per cent., of all houses, so that 85 per cent. of the population lived in 
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houses of four or more rooms), a large number of persons per room in any locality 
is indicative of considerable aggregates of people living in close contact, and may 
be a better index than persons per house, since the variations in types and sizes of 
houses are usually far wider than similar variations in rooms. The vastly different 
housing conditions in Scotland, however, make it appear more reasonable to 
consider the number of persons per house, for the reasons that the overwhelming 
majority of houses is small, that the types of houses are very similar (a large 
proportion being located in tenements built in the 19th century, as was shown as 
recently as 1946 in Edinburgh, where 65 per cent. of all houses were in tenements 
and another 14 per cent. in flatted villas), and all rooms, whether kitchens, bed- 
rooms or living-rooms, are counted, although in small houses the family spends 
most of the day in one room. 

The index used for each year of the decennium studied here is that of density 
of house-occupation, that is, the average number of persons per inhabited house 
in each ward in each year. A ‘‘ house ”’ is defined in the Scottish sense of a 
dwelling occupied by a household, and is not a separate building. The average 
number of persons is based on the total estimated ward population, and children 
are counted equally with adults. 

For the triennium centred in the Census year of 1931, two additional indices are 
used, as ascertained from census data. These are: density of room-occupation, 
that is, the average number of persons per room in each ward; and percentage of 
the ward population living more than two per room. The latter is the usual 
measure of overcrowding, and the former is also often used as an overcrowding 
index, although for this purpose it is in many respects unsatisfactory in that it 
ignores not only local variations in rooms and houses but also the size of the 


TABLE IV 
HOUSING AND OVERCROWDING IN 23 WARDS OF EDINBURGH, 1930-1938 
1930-38 Density of dwelling-occupation: A (average number of persons per house). 














1931 Density of room-occupation: P (average number of persons per room). 
Percentage of population living more than two per room: T. 

1935 Percentage of overcrowded houses in the wards: U. 

Year a 1930 1931 1932 1933 1934 1935 | 1936 1937 1938 
Average per Dwelling: A x 
Range .. 3-16-4-66 3-30-4-59 3-15-4-61 3-05-4-55 3-15-4.50 3-15-4-45) 3-11-4-40 3-06-4-35) 3-02-4:31 
Mean a 3-86 3-93 3-91 3-85 3-82 3-78 3-74 3-69 3-65 
S.D. of mean 0-315 0-320 0-363 0-381 0-349 0-321 0-320 0-321 0-320 
Persons per Room: Fr 
Range ye 0-650—1-793 

Mean 5a 1-194 
S.D. of mean 0-358 
Percentage li ving more than Two per Room: T nae 
Range ~~ 2-2-51-3 
Mean ne 27°5 
S.D. of mean 13-962 





Percentage of Overcrowded Houses: U 

Range oe 1 -29-34-41 

Mean oS 
S.D. of mean 
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household aggregated together. Neither of these measures is arrived at by the 
statutory standards of overcrowding, but both indicate the relative adequacy or 
otherwise of housing in the different wards. 

For the triennium centred in the year of the Overcrowding Survey, 1935, one 
additional index is used, as ascertained from the results of this survey. This is the 
percentage of houses of rental £45 or under which were found to be overcrowded 
by the standard of the Housing (Scotland) Act of 1935: this percentage is taken 
in relation to all houses in the wards regardless of rental. Although this would 
seem to introduce a discrepancy, the number of houses of over £45 rental was, 
even in 1946, only 12 per cent. of all houses in Edinburgh, and the overcrowded 
houses of over £45 rental were only | per cent. of all overcrowded houses, so that 
this discrepancy does not materially affect the index used. 

In Table IV are given the ranges, means, and standard deviations of the means 
for the annual ward density figures and for the various overcrowding measures. 
STATISTICAL MeETHODS.—Those used throughout this analysis of association 
between housing and disease rates are the methods of correlation and of regression 
analysis, the latter being omitted only when the coefficient of correlation is insignifi- 
cant or negative, in the case of mortality due to all causes. Each of these methods 
gives similar measures of the basic relationship between the various data, but the 
analysis of regression gives some additional information concerning aspects of this 
relationship. . 

In the consideration of mortality due to respiratory tuberculosis in relation to 
notification, the same two methods are used, and a time-lag of one year is allowed 
between the period of notification and the period of death. 

The relationship between the various housing measures is assessed only by the 
method of correlation, since the aspects which regression analysis clarifies are of 
greatest interest in reference to respiratory tuberculosis and other diseases. 

Tables of ungrouped data are used in every case, and coefficients of correlation 
are calculated between the pairs of variables under consideration. Standard errors 
are given, but the more suitable test of significance of correlation coefficients of 
such magnitude, namely, the probability of obtaining them by chance, is used. 

Regression equations are calculated by the usual method of minimizing the 
squares of the deviations, standard errors of regression coefficients derived, and 
significance assessed by the ratios of coefficients to their standard errors. Standard 
deviations from regression are compared with standard deviations from the means: 
and the variance accounted for by regression is calculated and compared with the 
variance due to error of estimate. 

Scatter diagrams with regression lines or curves fitted are shown in the text: 
these diagrams illustrate the dispersion of the actual ward rates about the estimates 
of regression. The diagrams selected were chosen in order to show the relation of 
incidence and mortality caused by respiratory tuberculosis with housing conditions, 
however measured, and to illustrate the consistency of this association as compared 
with mortality from other causes. 
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Fic. 3.—Wards of Edinburgh (1930 and 1931). Relation of notification and mortality rates of 
respiratory tuberculosis to average number of persons per room (P) and to average density of 
dwelling-occupation (A). 


RESULTS.—A brief summary is given here, and a detailed statement of the results 
of each analysis and comparison follows. 

The coefficients of correlation between rates of respiratory tuberculosis and 
measures of housing are all highly significant. Those for mortality rates in relation 
to housing conditions are more consistent and in most cases higher than those for 
notification rates. Further, the correlation with overcrowding is in most instances 
greater than that with the average number of persons per house. The coefficients 
of regression confirm these results. 

The comparison made of mortality due to other causes gives evidence of highest 
correlation in the case of epidemic diseases, variable correlation in the case of 
infant mortality and of pneumonia, and none in mortality due to all causes. 

The correlation between mortality due to respiratory tuberculosis and notifica- 
tion in the previous year is marked, and the curvilinear regression gives a much 
more accurate description of the relationship than does linear regression. 

(a) Respiratory Tuberculosis Rates and Housing Measures.—Table V (p. 159) shows the 


coefficients of correlation between rates of mortality, logarithms of these rates, and rates 
of notification, with annual density of house-occupation, density of room-occupation in 
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Fic. 4.—Wards of Edinburgh (1931 and 1932). Relation of notification and mortality rates of 
respiratory tuberculosis to percentage of persons living more than two per room (T) and to 
average density of dwelling-occupation (A). 


1931, percentage of persons living more than two per room in 1931, and percentage of 
overcrowded houses in 1935 respectively. 

It can be seen that all the correlation coefficients are highly significant. Those for 
mortality rates in relation to housing conditions are, with one exception, well above 
99-9 per cent. significance for each of the years of the decennium, although the actual 
coefficients vary in different years. Those for notification rates in relation to housing 
conditions are in most instances well above the 99-9 per cent. level of significance, but the 
range of variation is wider than in the case of mortality. 

When the various housing indices are considered separately, it is seen that the correla- 
tion between mortality and density of house-occupation decreased until 1933 and then 
increased steadily until 1939, but the correlation between incidence and density of house- 
occupation increased in the first part of the decennium, fell in 1935 and then increased 
until the end of the period. Further, it can be seen from Figs 3 and 4 as well as from 
Table V that the correlation between mortality or incidence and persons per room in 1931 
is higher in 1931-32 than for persons per house, but is lower in 1930-31, whereas the 
correlation with percentage living more than two per room is consistently higher. Fig. 5 
(p. 158) also shows that in 1935 the correlation with overcrowding is consistently higher 
than that with density of house-occupation. 


In general the coefficients of correlation give evidence of strong association 
between housing conditions and both mortality and incidence of this disease, 
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U. Percentage in wards of houses which are overcrowded, A. Density of dwelling-occupation: ward average, 
1936 


Fic. 5.—Wards of Edinburgh (1935 and 1936). Relation of notification and mortality rates of 
respiratory tuberculosis to percentage of houses overcrowded (U) and to average density of 
dwelling-occupation (A). 


stronger and less variable for mortality than for incidence, and more consistently 
associated with overcrowding even than with density per house. Further, the 
correlation obtained when the logarithms of mortality rates are used are almost 
without exception higher than for crude rates, and are more consistent and more 
closely associated with overcrowding. 


Tables VIA and VIB (pp. 160 and 161) show the regression coefficients and the analysis 
of variance for rates of mortality, logarithms of these, and rates of notification in relation to 
housing and overcrowding. These confirm the results obtained by correlation coefficients, 
both in respect of significance of association and in respect of greater variability of associa- 
tion for incidence, and stronger connexion with overcrowding than with density per house. 
For mortality, regression coefficients, and variance ratios are all of the highest level of 
significance. Standard deviations from regression are in all instances considerably lower 
than standard deviations of means both of mortality and of incidence rates. The variance 
accounted for by regression is in most years from 50 to 65 per cent. of mortality variance, 
and from 40 to 60 per cent. of variance of incidence. 

The coefficients of regression indicate, further, that whilst in the mid-years of the 
decennium a unit increase in density of house-occupation resulted in a smaller increase 
in the estimate of mortality or notification rate than at the beginning of the period, towards 
the end of the decennium the increase of estimate with an increase in persons per house 




















RESPIRATORY TUBERCULOSIS AND HOUSING CONDITIONS 159 


TABLE V 


CORRELATION COEFFICIENTS BETWEEN RESPIRATORY TUBERCULOSIS INCIDENCE AND MORTALITY, 
AND HOUSING AND OVERCROWDING. EDINBURGH, 1930-38 


Notification rate per 10,000 ward population (2-year moving average): N 
Mortality rate per 10,000 ward population (2-year moving average): M 
Log. of mortality rate per 10,000: L 

Density of dwelling-occupation: A 

Persons per room in each ward in 1931: P 

Percentage living more than two per room in 1931: T 

Percentage of overcrowded houses in each ward in 1935: U. 





Average Persons per House: A 
Year a .-| 1931 1932 1933 1934 1935 1936 1937 1938 


Respiratory Tuberculosis 
Year ne .. 1930-31 1931-32 1932-33 1933-34 1934-35 1935-36 1936-37 1937--38 








Mortality M with Average Density A 


Correlation coefficient 
r i ..| O-711 0-647 0-613 0-631 0-672 0-675 0:692 0-713 
S.E. of r a ..; 0-103 0-121 0-130 0-126 0-114 0-114 0-109 0-103 





Log. of Mortality L with Average Density A 
r By . 0-765 0-730 0-735 0-652 0-648 0-719 0-702 0-751 
S.E. of r ~ .. 0-087 0-097 0-096 0-120 0-121 0-101 0-106 0-091 





Notifications N with Average Density A 
0-633 0-667 0-754 0-776 0-597 0-681 0-691 0-714 




















r e° ° 
S.E. of r - .. 0-125 0-116 0-090 0-083 0-134 O-112 0-109 0-102 
Persons per Percentage Living more Percentage Overcrowded 
Room: P than Two per Room: T Houses: U 
Respiratory Tuberculosis 
Year - .. 1930-31 1931-32 1930-31 1931-32 1934-35 1935-36 
Mortality: M 
r an .. 0-704 0-701 0-705 0-663 0-678 0-724 
S.E. of r a .. 0-105 0-106 0-105 0-117 0-113 0-099 
Log. of Mortality: L 
r a .. 0-755 0-797 0-769 0-762 0-667 0-797 
S.E. of r - .. 0-090 0-076 0-085 0-087 0-113 0-076 
Notifications: N 
r bia .. 0-766 0-718 0-732 0-738 0-630 0-754 
S.E. of r Se .. 0-086 0-101 0-097 0-095 0-126 0-090 
For 23 observations: The probability of a correlation coefficient of such magnitude arising by chance is: 
Probability =0-001 0-01 
r=approx. 0-639 0-526 


Hence almost all these results are above 99-9 per cent. significant. 


was comparable with that at the beginning, and was rising. At the same time, the standard 
deviation from regression—an indication of the dispersion of the actual observations 
about the estimate—was tending to fall. 


In general the analysis of regression gives evidence of the continued association 
between housing conditions and tuberculosis mortality and incidence throughout 
the decennium, and of the considerable percentage of variance between the wards 
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TABLE VIA 


REGRESSION COEFFICIENTS AND ANALYSIS OF VARIANCE 
(A) BETWEEN INCIDENCE AND LOG. MORTALITY FROM RESPIRATORY TUBERCULOSIS AND HOUSING 








With Average per House A 






































Year 1931 1932 1933 1934 1935 1936 1937 1938 
Mortality: M We 

Year . 1930-31 1931-32 1932-33 1933-34 1934-35 1935-36 1936-37 1937-38 
Regression coeff.b.. 7-035 5-595 4-717 4-337 5-668 5-808 6:°359 6-627 
S.E. of b 1-517 1-440 1-327 1-164 1-362 1-387 1-450 1-424 
Variance ratio F 21°518 15-104 12-635 13-871 | 17-320 17-529 19-243 21-653 
Log. of Mortality: L 

Year .. 1930-31 1931-32 1932-33 1933-34 1934-35 1935-36 1936-37 1937-38 
Regression coeff.b.. 0-391 0-342 0-359 0-294 0-401 0:-455 0-445 0-421 
S.E. of b es 0-072 0-070 0-072 0-075 0-103 0:096 0-099 0-081 
S.D. of mean L 0-163 0-170 0-186 0-157 Q:199 0-203 0-203 0-179 
S.D. from regression 0-108 0-119 0-129 0-122 0-155 C-144 0-148 0-121 
Squares of deviations 

from mean L 0:5862 00-6376 0O-7611 0-5442 0-8671 0-9035 00-8091 0-7075 
** Explained ’’ by 

regression .. § 0°3429 0-3397 00-4115 0:2316 00-3646 0-4667 0-4480 0-3992 

(58-5%  53°3% 54-1%  42°5% | 42-:0% | 51-7%  49°3% 56°4% 

Variance ratio F 29°587 23-944 24-718 15-553 15-233 22-436 20-404 27-182 
With Average per House A 

Year ..{ 1931 1932 1933 1934 1935 1936 1937 1938 
Notifications: N F 

Year .| 1930-31 1931-32 1932-33 1933-34 1934-35 1935-36 1936-37 1937-38 
Regression coeff.b..| 9-880 8-411 9-410 8-661 7-601 7-708 7:034 8-233 
S.E. of 6 P 2:639 2-053 1-787 1-539 2-229 1-811 1-607 1-761 
S.D. of mean N 4-991 4-582 4-752 3-899 4-091 3-624 3-265 3-689 
S.D. from regression | 3:956 3:496 3-193 2-519 3-359 2-717 2-417. 2-643 
Squares of deviations) 

from meanN_ ..|547-94 461-87 496-72 334-37 368-13 288-93 234-55 1299-39 
‘‘ Explained” by | 

regression {j219- 32 205-18 282-65 201-10 131-18 133-86 111-90 152-70 

| 40:0% 44:°4% 56:9% 60°1%  35:°6% | 46°3% | 47°7% | 51:0% 

Variance 1atio F | 14-018 16-785 27-720 31-684 11-623 18-132 | 19-158 | 21-864 


| 





which is accounted for by regression. 


It indicates that the influence of density of 


house-occupation was not declining in the years just prior to the war of 1939, but 
was possibly greater, even though actual rates of death and of incidence were not 


then increasing. 


(b) Other Mortality Rates and Housing Measures.—Table VII (p. 164) shows coefficients 
of correlation and of regression between mortality due to other causes and indices of 
housing and of overcrowding, for the years 1930-32 and 1934-36, that is, the years for 
which measures of overcrowding were available. 

The correlation between housing conditions and general death rates is negative in some 
instances and so small as to be negligible in the others. 
the correlation is much greater, though not comparable with that of tuberculosis, signifi- 


cance being from 95 to 99 per cent. 





For mortality due to pneumonia 


Infant mortality gives coefficients of correlation 
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TABLE VIB 
REGRESSION COEFFICIENTS AND ANALYSIS OF VARIANCE 
(B) BETWEEN INCIDENCE AND LOG. MORTALITY FROM RESPIRATORY TUBERCULOSIS AND OVERCROWDING 





With Persons per With Percentage living With Percentage Over- 























Room: P (1931) more than Two per crowded Houses: U 
Room: T (1931) (1935) 
Mortality: M .. 1930-31 1931-32 1930-31 1931-32 1934-35 1935-36 
Regression coeff. b .. 6-211 6:148 0-1595 0-149] 0-1912 0-2078 
S.E. of b 5 és 1-369 1-366 0-035] 0-0367 0-0452 0-0432 
Variance ratio F  .. 20°577 20-262 20-702 16-471 17-864 23-154 
Log. of Mortality: L 1930-31 1931-32 1930-31 1931-32 1934-35 1935-36 
Regression coeff. b .. 0-344 0-379 0-00899 0-00930 0-0140 0-0168 
S.E. of b rae “ 0-065 0-063 0-00163 0-00172 0-00332 0-00278 
§.D. of mean L a 0-163 0-170 0-163 0-170 0-199 0-203 
§.D. from regression 0-110 0-105 0-107 0-113 0-150 0-125 
Squares of deviations 
from mean L ... 0-5862 0-6376 0-5862 0-6376 0-8671 0-9035 
‘* Explained ’’ by 
regression - 0: 3340 0-4647 0-3463 0-3706 0-3968 0-5737 
57-:0% 63-5% 59°1% 58-1% 45-8% 63-5% 
Variance ratio F  .. 27-°804 36-497 30-345 29-146 17-717 36-533 
With Persons per With Percentage living | With Percentage Over- 
Room: P (1931) more than Two per crowded Houses: U 
Room: T (1931) (1935) 
Notifications: N  .. 1930-31 1931-32 1930-31 1931-32 1934-35 1935-36 
Regression coeff.b.. 10-681 9-189 0-262 0-242 0-268 0-284 
S.E. of b . + 1-955 1-944 0-053 0-048 0-072 0-054 
S.D.of meanN .. 4-991 4-582 4-991 4-582 4-091 3-624 
S.D. from regression 3-282 3-265 3-482 3-164 3-253 2°437 
Squares of deviations 
from mean NN... 547-94 461-87 547-94 461-87 368-13 288 +93 
** Explained ** by 
regression .. §321-64 238-02 293-36 251-62 145-87 164-22 
U 58-7% 51°5% 53°5% 54°5% 39 -6% 56°8% 
Variance ratio F .. 29-849 22-330 24-200 25-132 13-782 27-654 





For 23 observations: Probability of chance occurrence =0-001 when F = 14-585 
0-01 when F= 8-015 
Hence almost all these results are above and the remainder well above 99 per cent. significance. 


slightly higher than those for pneumonia mortality, though not as high as those for 
tuberculosis; moreover, there is considerable variation in the correlation. 

The highest correlation is obtained in the relationship between mortality due to 
epidemic diseases and conditions of housing or overcrowding, being of the same 
order and of similar levels of significance as the correlation found for tuberculosis. 
Figs 6 (a) and 7 (a) and (4) illustrate the regression estimates and the scatter of 
the actual observations about regression for mortality due to these various causes. 

Notifications of non-respiratory tuberculosis have only been considered for the 
beginning of the decennium, since the annual number of new cases in each ward 
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was not published after 1931. The correlation for incidence of non-respiratory 
tuberculosis in relation to conditions of overcrowding is significant at the 99-9 per 
cent. level, though of a lower order than the corresponding correlation for respira- 
tory tuberculosis, as is seen in Fig. 7 (a) and (b) as well as in the Tables. 


(c) Relationship between the Various Measures of Housing Conditions.—Table VIII (p. 
165) shows the coefficients of correlation between the annual housing index of persons per 
house and the relevant additional indices of overcrowding in 1931 and in 1935. They are 
consistently high, merely confirming the obvious fact that all these indices reflect the 
relative conditions in the wards, and that this relative position changed little during the 
decennium. 

The correlation coefficients between the three measures of overcrowding are still higher 
and all three are almost unity. It is of interest to note that the lowest of the three coeffi- 
cients is that between the two indices for 1931, and the highest that between the 1935 index 


based on statutory overcrowding and the 1931 index of the percentage of persons living 
more than two per room. 


(d) Relationship between Mortality and Incidence of Tuberculosis.—Table IX (p. 165) 
shows the coefficients of correlation between mortality in each two-year period and notifica- 
tion in the preceding period; these are all considerably above 99-9 per cent. significance, 
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Fic. 6 (a).—Wards of Edinburgh (1934 and Fic. 6 (b).—Wards of Edinburgh. Relation 
1935). Relation of infant and pneumonia of mortality rates from respiratory tubercu- 
mortality rates to overcrowding. losis for 1935-36 and 1936-37 to the notifica- 

tion rates for the two previous years (1934-35 

and 1935-36 respectively). 
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and are of a similar order to the correlation coefficients between density per house and 
overcrowding. Further, the correlation tends to increase towards the end of the decen- 
nium, as does the degree of significance: and though the coefficients of regression do not 
increase regularly, they are considerably higher towards the end of the ten years considered 
than at the beginning, indicating that a unit increase in incidence rates in the late 1930s 
resulted in a much greater increase in the estimate of mortality than did an equal increase 
in incidence in the early 1930s. 

The small amount of scatter of the actual observations about the estimate is illustrated 
in Fig. 6(b). The regression curves fitted show high levels of significance and the standard 
deviations from regression are small. The variance accounted for by regression is almost 
uniformly above 60 per cent. and towards the end of the decennium rises to over 70 per 
cent., and the variance ratio in most years is 40 or more. 


All regression equations using the logarithms of mortality rates give a much 
better fit than those using crude rates, and much smaller standard errors of estimate. 


DISCUSSION AND INTERPRETATION OF RESULTS 


There are several indications that, even within the comparatively small units 
represented by the electoral wards of Edinburgh, the indices used to represent 
housing conditions and to distinguish these from overcrowding are not sufficiently 
refined. Further, there are indications that for the inter-census years the estimates 
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TABLE VII 
COEFFICIENTS OF CORRELATION AND REGRESSION BETWEEN MORTALITY DUE TO SELECTED Causes 
AND HOUSING AND OVERCROWDING 

'Mortality rate due to all causes, per 10,000 ward population. 
1930-32, 1934-36 <~ Infant mortality rate per 1,000 live births. 

| Mortality rate due to epidemic diseases, per 100,000 ward population. 
1930-32 Notification rate of non-respiratory tuberculosis, per 10,000 ward population. 
1934-36 Mortality rate due to pneumonia, per 10,000 ward population. 





Housing Overcrowding Housing Overcrowding 





Persons per Percentage Percentage 
A, 1931 A, 1932 Room: P more than Two A, 1935 A, 1936 Overcrowded 
(1931) per Room: T Houses: U 

(1931) (1935) 











‘Year _—«1930-31 1931-32 1930-31 1931-32 1930-31 193132 1934-35 1935-36 1934-35 1935-36 








General Mortality Rate 
Correl. coeff.r 0-172 0-032 0-217 -ve’ 0-211 -ve 
Regr. coeff. b 





Log. of General Mortality 
r 0-156 0-027 0-205 
b 








Infant Mortality 
r 0:429 0:°536 0-502 0:5 
b 22-186 19-843 23-146 20-8 


54. 0°585 0:565 0-592 ‘591 0-496 0-497 
27 0°691 0:544 24-251 23-826 0:°679 0-668 





Log. of Infant Mortality 
r 0-483 0-554 0-521 0-559 0-608 0-573 0-620 -623 0:53> 0-536 
b 0-183 0-147 0-177 0-151 0-0053 0:0040 0-155 ‘174 0:0045 0-0050 





Epidemic Diseases Mortality 
r 0-607 0-749 0-747 0-713 *796 
b 42-132 46-432 1-187 -873 








Log. of Epidemic Diseases Mortality 
r 0-705 0-702 9-751 -770 
b 0-729 0-648 0-0178 669 





Pneumonia Mortality 
r ‘490 0-534 0-566 
b ‘658 0-130 0-179 





Log. of Preumonia Mortality 
r -509 0-510 0-570 
b -231 0-0068 0-0086 











Non-Respiratory Tuberculosis Notifications 
r 0-594 | 0-674 
b 4-003 | 4-053 0-107 
| 
For 23 observations: Probability of chance occurrence—0-001 0-01 0-02 0-05 0-1 
when r=approx. 0-639 0-526 0-483 0-415 0-353 





of ward populations were not completely accurate, and this is borne out by the 
‘ 1935 Overcrowding Survey figures. 

In spite of such possible inaccuracies, however, all the results obtained show 

that there is an association between differences in housing conditions in the wards 
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TABLE VIII 
CORRELATION COEFFICIENTS BETWEEN HOUSING AND OVERCROWDING INDICES, 1931-1938 
Density of dwelling-occupation: A annually. 

Persons per room: P, 1931. 

Percentage living more than two per room: T, 1931. 

Percentage of overcrowded houses: U, 1935. 


















Correlation 
coefficients P ‘4 U 
between 









9-950 — g: 


P r — 

fg r 0-950 — 0- 
A, 1931 r 0-819 0-868 
A, 1932 r 0-812 0-812 
A, 1933 Fr 0-811 0-810 0: 
A, 1934 r 0-840 0-859 0: 
A, 1935 r eS . 0- 
A, 1936 r = 0: 
A, 1937 r _ 0: 
A, 1938 r = 0- 











TABLE IX 
CORRELATION AND REGRESSION COEFFICIENTS BETWEEN NOTIFICATION RATES IN ONE PERIOD AND 
MorRTALITY RATES IN THE NEXT PERIOD DUE TO RESPIRATORY TUBERCULOSIS. EDINBURGH, 1930-1938 


Notification rate per 10,000 ward population (2-year moving average): N. 
Log. of mortality rate per 10,000 population (2-year moving average): L. 
















Notifications : Log of b 
N Mortality: L Correlation Regression Standard t=—___—__ 
coefficient r coefficient b Error of b S.E. of b 

































1930-31 1931-32 0-824 0:0281 0-0042 6-653 
1931-32 1932-33 0-713 0:0289 0 -0062 4-659 
1932-33 1933-34 0-763 0-0253 0 -0047 5-414 
1933-34 1934-35 0-830 0-0423 0 -0062 6-825 
1934-35 1935-36 0-791 0 -0392 0 -0066 5°39] 
1935-36 1936-37 0-821 0-046! 0-0070 6-590 
1936-37 1937-38 0-830 0-0456 0 -0067 6-819 
1937-38 1938-39 0-851 0:0416 0) -0056 7°428 











For 23 observations: The probability of a correlation coefficient of such magnitude arising by chance is: 
Probability 0-001 when r=0-639 approx. 

The probability of chance occurrence of a regression coefficient of such magnitude is: 
Probability 0-001 when r=3-819 (F? =»). 

Hence all these results are well above 99-9 per cent. significance. 











and variations in the prevalence of respiratory tuberculosis. The trends of the 
coefficients of correlation and of regression during the decennium are sufficiently 
clear to show that the association was consistently high each year, and that this 
association was not decreasing, but if anything increasing, with the passage of the 
years. Discrepancies in individual years may be due to chance or to inaccuracies 
in population or other figures: it would be unreasonable to expect complete 
regularity in the sequence for the decennium, in view of the comparatively small 
number of cases and of deaths annually in most wards, and in view of the possible 
time-lag in notification or in death-registration or of the many other sources of 
















































































































































166 LILLI STEIN 


inaccuracy. The increasing levels of significance in the years just prior to the war 
of 1939, and the greater consistency and degree of association in respect of mortality 
—for which diagnosis is likely to have been more accurate than for incidence— 
support this argument. 

That the connexion with housing conditions is closer for mortality than for 
incidence of tuberculosis is evidenced whether coefficients of correlation are con- 
sidered or whether any of the other statistics which measure slightly different aspects 
of this connexion is considered. From the percentage of ** explained ”’ variance 
it is clear that, in spite of improvements in the incidence and death rates of this 
disease, and in spite of housing changes which did take place in the wards, a con- 
sistent portion of the deviations of ward rates of tuberculosis from the city averages 
was associated with the differences in housing conditions in those wards from the 
city average. Moreover, the higher correlation shown to exist for overcrowding 
indicates that in wards where a large percentage of the houses was statutorily 
overcrowded there was an added effect on the tuberculosis rates. 

It may be argued that this association which has been found is not really one 
of housing, but is due to other factors in the environment, or is caused by the 
existence of contacts in the crowded wards, or is connected with some unknown 
cause related simultaneously both to tuberculosis and to housing. The facts 
remain that in the population of Edinburgh there were contacts in every ward, 
and that in the crowded wards there was less space available for avoiding closeness 
and frequency of contact. Moreover, this association which has been shown to 
exist has been arrived at by a variety of measures of housing, and it is reasonable 
to interpret it as related to housing as such, until such time as it can be clearly 
proved that it is really something quite different. It is easy to speculate what other 
environmental influences may perhaps be represented by indices of housing, but 
until these factors can be singled out it must be assumed that this consistent and 
definite connexion with housing is responsible for part at least of tuberculosis 
deaths and cases. 

The higher correlations obtained by the use of the logarithms of tuberculosis 
mortality rates, both in relation to housing measures and in relation to incidence 
rates, bear out this conclusion, for they indicate that in the densely populated 
wards mortality increased more than proportionally with increases in the number 
of persons per house, and that the degree of connexion of mortality with crowded 
housing was considerably greater in the densely populated wards than in the less 
crowded wards. When the logarithms of notification rates were considered with 
the housing indices, the correlations were higher in some years and lower in others 
than those given by use of the crude rates: and the wider variations in notification 
correlation than in that for mortality may be due to a number of causes, not the 
least of which are difficulty of diagnosis and variation in diagnostic methods. 

The lower correlations between the various measures of housing or over- 
crowding and all other mortality except that due to epidemic diseases give further 
support to the evidence that housing itself is causally connected with the prevalence 
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of tuberculosis. These lower correlations imply that in the case of some diseases 
housing conditions do not have as great an influence as in the case of diseases 
spread by infection. Moreover, all the rates used for the diseases which are 
compared with tuberculosis are total rates, without standardization for age. Since 
in the more densely populated wards the birth rates were in most years higher 
and the proportion of children always greater than were the city averages, these 
diseases, especially epidemic diseases, may be more affected than tuberculosis by 
ward differences in age composition. The correlations actually found may 
therefore be higher than they would be if age differences were eliminated, in which 
case the contrast between tuberculosis and other mortality in respect of the influence 
of housing would be heightened. Further, the absence of correlation with housing 
for mortality due to all causes is evidence that the high tuberculosis mortality was 
certainly not a reflection of increasing mortality in general, and that crowded 
wards had no significantly different general death rate than did other wards. 

The relationship between mortality rates of tuberculosis and notification rates 
is shown by the high correlation coefficients, and this is not unexpected. But the 
close and regular association and the consistent increase of mortality in relation to 
previous notification, and the better estimate of this association by the use of 
logarithms of mortality rates, indicate that where the incidence of this disease is 
great the increase in mortality is much more than proportional to the increase in 
incidence. This may be due to a number of reasons. The obvious explanation is, 
of course, that, if notifications were accurate and at approximately the same stage 
of the disease throughout the city, then this ‘* build-up ** of mortality represented 
a real shortening of the interval between onset and death, and that the conditions 
in the wards affected the speed with which notified cases became fatal cases. On 
the other hand, notification in the wards where incidence is great may be less accur- 
ate, since almost all of these were the most crowded wards : so that the abscissal 
value of notification in the regression equation may be smaller than was the actual 
prevalence of the disease. This, however, is not a likely explanation, since detailed 
examinations of contacts and regular supervision of homes are instituted when a case 
is first notified: and it is possible that in wards where incidence rates are high 
notification may be more accurate, and not less so, than in other wards. Another 
possible explanation is that notifications in these more crowded wards were at a 
later stage of the disease, so that the ‘* build-up’ of mortality represents an 
apparently shorter interval between onset of the disease and death. Many other 
explanations, probable and improbable, spring to the mind, but if this phenomenon 
is a real one then it requires detailed studies of other small units, and a follow-up 
of a large number of case records, to arrive at an answer which is more than 
speculative. 

The high correlations between the housing indices for each year and the 
measures of overcrowding of the triennia centred about 1931 and 1935 imply that 
there was not much change in the relative housing conditions of the different 
wards, and that the most densely populated and overcrowded wards in 1931 were 
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still so in comparison with the better wards in 1939. This is known to be so for 
1935, when figures of housing and overcrowding were obtained by actual survey and 
not by estimate: and the correlation until 1939 merely confirms that the density of 
house-occupation and the percentage of overcrowded houses did not change 
materially in the years subsequent to the 1935 Survey of Overcrowding. 


CONCLUSION 


This investigation shows quite clearly that in a well-defined area which can be 
sub-divided into meaningful units the relationship between high density of dwelling- 
occupation and prevalence of respiratory tuberculosis is overwhelming. Relations 
of this kind have been found elsewhere. It would not have been considered worth 
while to go into so much detail about one Scottish city for a period during which 
the prevalence of this disease was apparently declining, had it not been suggested 
recently that in some way Scotland differed from other countries and other regions, 
and that in Scotland tuberculosis was not associated with housing conditions. It 
may be concluded from this that where there has been failure to find any such 
association this failure may in part be due to the use of unsuitable indices, or to the 
study of excessively large and varied units of area, or to time comparisons in which 
other circumstances than housing varied so greatly as to make the units which were 
compared incomparable. 

It is hoped that in the later part of this study, in which the post-war years will 
be considered, some of the problems which have been revealed by this preliminary 
study will be clarified. 


SUMMARY 


(1) This study has been occasioned both by the disturbing trends of respiratory 
tuberculosis incidence and mortality in Scotland in the last 20 years, and by the 
doubt thrown in some recent Scottish studies on the widely-held opinion that poor 
housing conditions are directly associated with infection and death from this disease. 
It attempts to ascertain whether such association does exist, or whether the doubts 
expressed are based on firmer evidence than that which supports this believed 
association. It attempts also to estimate the degree of connexion which exists, 
by means of an analysis of small well-defined localities in comparable periods 
of time. 

(2) The movements of respiratory tuberculosis mortality and incidence rates in 
Scotland as a whole and in Edinburgh in particular are discussed, and it is shown 
that the increases both in prevalence and in deaths which became apparent upon 
the outbreak of war in 1939 were in part the continuation of trends already well- 
established and clearly visible in the rates for young adults before 1939. 

(3) Housing in Edinburgh is considered in relation to housing in Scotland as 
a whole, and is analysed according to size of house and degree of overcrowding: 
possible differences are shown in the interpretation of indices of housing and 
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overcrowding in Scotland as compared with the meaning of similar indices in other 
countries. 

(4) The scope of this study, which is limited to the investigation of respiratory 
tuberculosis and housing conditions in Edinburgh in the decennium preceding the 
second world war, is outlined. The published sources of data and the derivation 
of indices and rates used are given; reasons for the selection of certain indices 
are stated. 

(5) The methods used to analyse the possible connexion and the degree of 
such connexion between tuberculosis and housing are defined, as the methods of 
correlation and of regression analysis. 

(6) The results obtained are stated in detail. They are consistent and highly 
significant in their evidence of the existence of a strong association between both 
mortality and incidence of respiratory tuberculosis and aspects of housing. More- 
over, the association is found to be greater in respect of mortality than of incidence, 
and greater in relation to overcrowding than to density of house-occupation. The 
comparisons made with mortality due to various other causes show that, except in 
the case of epidemic diseases, other causes are much less strongly associated with 
conditions of housing. A close and consistent association is found between 
mortality due to respiratory tuberculosis and incidence in the previous year. 

(7) It is further found that a fairly regular increase occurs in coefficients of 
correlation and regression throughout the latter part of the decennium; indicating 
that the connexion between the ward variations in housing and in disease rates 
was not decreasing but was if anything tending to increase in the years before 1939. 

(8) It is found that a better ‘‘ fit’ is obtained by the use of logarithms of 
mortality rates than by the crude rates, indicating that the degree of association 
was more than proportionally greater in wards where the density of dwelling- 
occupation or overcrowding was greatest. 

(9) The conclusion is drawn that there is very strong evidence of association 
between the rates of respiratory tuberculosis and conditions of housing. 
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BOOK REVIEW 


Probability and the Weighing of Evidence. By I. J. Goop, M.A., Ph.D. Charles Griffin, 
London. Pp. 119+viii. (16s.) 


To the average reader, the theory of probability is one applied to the solution of 
problems of chance and random selection. In the field of social medicine, the statistical 
techniques developed from the fundamental concepts of probability are part of the 
essential equipment. In all branches of medicine the use of statistical methods in weighing 
evidence is becoming daily more common, and indeed statistics have become almost a 
fetish in socio-medical writings: yet rarely does the user of such techniques examine their 
philosophical foundation. But to the mathematician, the definition of the fundamental 
concepts and the nature of the system of logic governing the development of statistical 
thought are of primary importance. Consequently modern works on the theory of 
probability concern themselves more and more with the philosophical basis, with defini- 
tions of concepts and axioms, and with the fundamentals of mathematical logic from 
which statistical theory springs. Once these have been accepted, the problems which arise 
can only be variations, more or less complex, on a limited number of themes: the applica- 
tion of the multinomial expansion, the methods of partition, and the other necessary 
techniques do not offer much scope for novelty. On the other hand, the last word has by 
no means been said in the approach to a complete and satisfactory determination of the 
fundamentals of statistical theory. 

The many and varied approaches to probability are customarily grouped in two broad 
categories, objective and subjective, and any new theory is at once judged and placed in 
the appropriate category and its sub-division of axiomatic or non-axiomatic, numerical or 
non-numerical. In such an assessment the main criteria of judgement are the attitudes 
adopted towards degrees of belief, towards the frequency approach, and towards Bayes’ 
theorem. Probability and the Weighing of Evidence is an example of such a development 
towards a ‘‘ new’ theory. In the first chapter the author gives a brief summary of the 
basic principles of each of the theories so far propounded, and shows the relation which it 
bears to its main school, objective or subjective. He declares his own adherence to the 
axiomatic subjective school with its roots in the concept of probability as a degree of belief. 
He accepts in the main Koopman’s non-objective theory (followed by other statisticians in 
America and by Bartlett in Great Britain) which attempts to overcome one of the major 
difficulties of the objective method. This is the difficulty of assessing a degree of belief— 
fundamentally a personal psychological reaction—in terms of numerical quantities which 
can be subjected to analytical techniques. Koopman’s approach develops two parallel 
theories, one based on the degrees-of-belief concept, the other on a frequency approach for 
the solution of problems in objective probability; and he accepts two independent theories 
as a basis for his method. The author of this book, however, allows finally only one 
theory, and makes the assumption that the principles governing the development of the 
abstract subjective theory will apply equally to the objective numerical approach. 

Thus the new theory propounded in this book introduces many points open to criticism, 
for in its attempt to escape the difficulties of the objective approach many assumptions are 
made the validity of which may be doubted. Firstly, it becomes a basic assumption that 
probabilities conceived as degrees of belief must be capable of being interpreted as 
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numerical entities. Secoridly, the author’s definition of ‘* equally probable ’’—essential 
to the abstract theory as a counterpart to the definitions necessary to the numerical 
theory—using the example of a ** perfect pack of cards ’’ has all the disadvantages of 
the ‘‘ circular *’ definition in the classical frequency approach. Inevitably also confusion 
is created by the two mathematical languages required in the simultaneous development 
of two separate approaches in Chapters 2 and 3: and this confusion is more confounded 
in the attempt made in Chapter 4 to reconcile these principles into one unified theory 
applicable to the problems of probability. 

Whatever the reader’s feelings as to the validity of the fundamental theory, there are 
many other comments to be made on the chapters on the practical solution of problems. 
The axiomatic subjective method necessitates the use of inverse probability beginning with 
the application of Bayes’ theorem. This theorem is not, as the author implies, rejected 
by statisticians adopting a frequency approach: indeed, in certain fields, particularly in 
genetics, where prior probabilities can be specified, it is of great value. But where the 
statement of Bayes’ theorem leads to an assumption of prior unknown probabilities of 
hypotheses, where in fact Bayes’ postulate is used, adherents of the frequency school reject 
further use of the theorem. Often the author does not clearly distinguish between the two. 
Both the implications behind the probability of a hypothesis and the objections to it 
should be fairly stated, as also should those involved in the probability distribution 
function of a hypothesis. 

The ** plausibility ’’ factor which the author derives in applying Bayes’ theorem to 
the weighing of evidence is justifiably used to assess evidence, and few statisticians would 
object to this. But the conflict of inverse probability arises again when, after summing 
all evidence, *‘ odds against the original hypothesis *’ are calculated by subtraction. 
Nevertheless it might be of some benefit to judicial processes if all juries were taught 
addition of the weight of evidence according to the principles suggested by this theory. 

There are many other comments and criticisms, too numerous to detail, which could 
be made. Since the author has stated his intention to omit relevant proof when possible, 
much cannot be said about the gaps in the mathematical argument: but even where such 
argument is included, it lacks coherence and lucidity in many places, as for instance in the 
approach to chi-square (x”) or in some of the worked examples in the later chapters. Many 
readers, too, will join issue with the author’s suggestion of curve-fitting by eye in the attempt 
to find a mathematical description of the distribution function. The first chapter, with 
its analysis of the many existing approaches to the theory of probability, is one of the best 
features of this book, and the lay-out of each chapter, giving comments on the development 
proposed, is good. 

It is difficult, however, to decide to whom this book would be of much value. To the 
advanced statistician the abstract theory has been stated more clearly by Koopman, 
Carnap, and others, and the mathematical chapters would be quite inadequate. To the 
more humble seeker after statistical knowledge the mathematical argument would prove 
incomplete and insufficiently developed, whilst any acceptance of the fundamental theory 
without investigation of the argument would be unprofitable or even dangerous. And to 
the non-mathematical worker in social medicine those sections which would be compre- 
hensible might be more easily obtained from other sources. L. Stein 
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JOHN ALFRED RYLE 


By the death of Professor J. A. Ryle on February 27, 1950, this JOURNAL has 
endured a very grievous loss. His was the first chair of Social Medicine to be 
instituted in Great Britain and it was he who was mainly responsible for the 
development of this subject in its early and formative stages and for its acceptance 
within the profession as an academic discipline in its own right. 

The professional development of Ryle made it inevitable that he should turn in 
late middle age to the field of social medicine. He qualified in London in 1913, 
served with the R.A.M.C. in France and Belgium during 1914-18, and returned to 
Guy’s Hospital thereafter to become assistant physician, and demonstrator in 
morbid anatomy and medical pathology. Soon he became outstanding as a 
consultant in the field of clinical medicine, outstanding also as a teacher. His 
success was such that he was forced to flee from it, and in 1935 at the age of 46 he 
accepted the Regius Chair of Physic at Cambridge. In the following year The 
Natural History of Disease appeared. 

In Cambridge he attempted to bring into being a centre of research and teaching. 
During these years, Ryle the rationalist was turning more and more to the left 
politically and was becoming pacifist in outlook. These years were the least 
productive of his career in respect of publications but during them he himself was 
changing greatly. He stood unsuccessfully for Parliament in 1940, and shortly 
afterwards, deciding that resistance to Fascism was more important under the 
circumstances than strict pacifism, he left Cambridge, went back to Guy’s, and 
served under the E.M.S. He devoted much of his time and energy to the promotion 
of the affairs of the Anglo-Soviet Medical Committee. 

During these dark days Ryle’s thoughts turned to the problems of fear and 
pain, of life and of death. In 1941 there appeared his Fears May be Liars in which 
his faith as a rationalist is expressed. In these essays he lays much emphasis on 
the scientist’s duty to the community and argues that instruction in the art of 
living healthily must become a more important aspect of medicine than that of 
discovering new treatments for diseases that are preventable. 

In 1943 he was invited to the newly created Nuffield Chair of Social Medicine 
at Oxford and entered upon a period that brought to him the greatest happiness. 
He was satisfied that he had at last found the destination which he had so long 
been seeking. An attack of coronary thrombosis in 1942 had given him warning 
that his life expectancy was diminished. He reacted by flinging all the qualities 
he had into the task of preparing the way for the gospel of social medicine. The 
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quality of his joy and the intensity of his satisfaction are revealed in his Changing 
Disciplines published in 1948. In spite of ill health he travelled widely, to India, 
America, South Africa, there by his influence and teaching gaining acceptance of 
his views. To the Institute of Social Medicine in Oxford came visitors from all 
parts of the world, for his fame was now at its peak. 

In the summer of 1949 he had a severe attack of coronary thrombosis from 
which he never recovered. At this time to meet him was indeed a remarkable 
experience. His tranquillity and his courage were most impressive, and, chained 
by his disability, he turned again to the writing of poetry. 

John Ryle was a man of rare quality, easily attracting the loyalty of youth and 
creating round himself an atmosphere heavily tinged with the promise of intellectual 
adventure. Short as his time at Oxford was, it was long enough for Ryle to 
impress upon the Institute that he had created the stamp of his own humanism, 
idealism, and scientific attitude. His services to social medicine were immense 
and he lived long enough to see chairs bearing a title similar to his own in many 
parts of Great Britain. In this way his influence became widely dispersed and 
greatly extended. He was fortunate among men in that not only did he himself 
achieve great happiness in his work, but also and especially because he, a very 
outstanding figure in the whole field of medicine, turned in the full maturity of his 
days to social medicine, creating for others great opportunities to achieve the 
same happiness in the advancement of knowledge and in the application of 
knowledge to the tasks of human and social amelioration. 

F. A. E. CREw 











EDUCATIONAL HEALTH SERVICE IN FRANCE 


Consequent upon war with its destruction and disruption, it is not uncommon 
for schemes to promote the people’s health to receive encouragement from 
Governments and Treasuries. Not always, however, do even liberal projects 
survive when the administration finds it necessary to economize. 

Dr. Auguste Robert* and Monsieur Ribadeau-Dumas? give an illustration of 
this familiar occurrence in papers dealing with the establishment and subse- 
quent history of the Medical Directorate of School and University Health within 
the French Ministry of Education. Between the years 1945 and 1948 a co-ordin- 
ated National Educational Health Service was constructed out of the heretofore 
independent and imperfect pre-existing provincial municipal services. The 
School Health Service was expanded to include universities and other centres of 
higher education. Of 120,900 teachers who submitted themselves to radiological 
examination in 1948, 5,800 were classified as suspects and 235 were revealed as 
active cases of tuberculosis. Of the 100,000 students examined, 700 were found to 
be suffering from active tuberculosis. 

Then, quite abruptly, in September, 1948, the Directorate was abolished 
without any reference to the National Academy of Medicine, which promulgated 
the uncompromising opinion that such action on the part of the newly appointed 
Cabinet was in conflict with the best interests of the country. 


* ** Trois Années d’Organisation et de Fonctionnement de l’Hygiéne Scolaire en France (1945- 
1948)” par le Docteur Auguste Robert. Archives de Médecine Sociale, Juillet-Aout, 1949. 

t+ ** Sur les Modifications apportées au Ministere de l’Education Nationale dans la direction de 
l’Hygiéne scolaire et universitaire ’’ par M. Ribadeau-Dumas. Bulletin de l’ Académie Nationale de 
Médecine, No. 33 and 34, 1949, p. 629. 
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Diphtheria Antitoxin Estimations in the Blood of the Adult 
Population of Bergen, Norway, just after a Diphtheria 
Epidemic. VOGELSANG, T. M. (1949). J. infect. Dis., 
85, 17. 

In 1919 the diphtheria rate in Bergen was 8-73 per 
thousand; by 1931 it had fallen to 3-71, in 1935 it was 
|-45, and it fell to its lowest level in 1940 at 0-02 per 
thousand. The mortality showed a corresponding fall 











from 0:46 per thousand inhabitants in 1919 to 0-09 per 
thousand in 1931; between 1935 and 1940 there were no 
deaths from diphtheria in Bergen. 

Some time before the German occupation of Norway 
in 1940 there had been extensive and malignant epidemics 
of diphtheria in Germany, and it was naturally expected 
that the occupation would lead to diphtheria outbreaks in 
Norway. The number of cases of diphtheria did not, 
however, rise till 1941, after which it increased rapidly to 
a peak of 4-94 per thousand in 1943 and 4-77 in 1944, 
since when there has been a gradual decline. During 
the epidemic Corynebacterium diphtheriae mitis was first 
replaced by intermedius and later by gravis; infection 
with gravis types led to diphtheria of greater severity 
and higher mortality. 

In 1942 diphtheria immunization with formol toxoid 
was started in the elementary school in Bergen; it has 
been continued there and extended to other age groups, 
s) that by 1946, about a quarter of the inhabitants had 
received at least two injections of formol toxoid adsorbed 
on aluminium hydroxide. As after the epidemic some 
67 per cent. of 3,000 people tested were Schick-positive, 
sera from 1,000 people were tested for diphtheria anti- 
toxin. Among them were 716 who had never had 
clinical diphtheria and had never been injected with any 
diphtheria prophylactic; antitoxin level in the serum of 
these people tended to increase steadily up to the age of 
60, but even at the age of 30 40 per cent. had an antitoxin 
titre below 0-001 unit, and were presumably therefore 
susceptible to diphtheria. 

The antitoxin titres in people who had suffered from 
diphtheria but had not been vaccinated (88 persons) were 
on the whole higher than in those who had escaped the 
disease, but the most striking difference was in those 
young persons who had recently recovered from diph- 
theria; persons who had suffered from diphtheria many 
years before appeared to have antibody titres little 
different from those found in persons who had never 
suffered from diphtheria. Some 196 people had been 
injected with a prophylactic made by adsorbing ultra- 
filtered formol toxoid on aluminium hydroxide: 50 Lf 
were used at each injection for children, 25 Lf for adults; 
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162 had received three injections, 34 two injections. 
On the whole their antitoxin titres were high, and showed 
little change with age. 

It is claimed that immunization of school-children and 
young persons in Bergen, by its effect on the distribution 
of antitoxin values, has reduced the number of sources of 
reinfection, and therefore reduced the risk of diphtheria 
in the unimmunized part of the community. 

C. L. Oakley 


Adventures Among Viruses. III. The Puzzle of the 
Common Cold. ANpDrReEwes, C. H. (1950). New Engl. 
J. Med., 242, 236. 


The author describes the lay-out of the unit at Salisbury, 
the precautions taken to prevent chance infection, and the 
methods by which colds are produced artificially in 
human volunteers. Definite evidence has been obtained 
that the responsible organism is a virus with a particle 
size of about 100 my (it may be smaller), and that it will 
survive for at least 2 years at a temperature of —76° C. 
Attempts to cultivate the virus in eggs have been unsuc- 
cessful, as have been attempts to transfer the virus to 
animals. Even in human beings only about 60 per cent. 
of inoculated subjects show signs of clinical infection. 

The latter part of the paper is devoted to a discussion 
of the epidemiology of the common cold, its probable 
mode of transmission, and the duration of immunity 
following a cold, without any very definite conclusions 
being reached. 

[This paper, being itself a summary of the work of the 
Medical Research Council’s Common Cold Research 
Unit, cannot easily be abstracted.] R. Hare 


Serum Content of A and B Antibodies to Influenza Virus 
in Healthy and Sick Persons during the 1948-9 Epi- 
demics. (Poziom przeciwciat u ludzi chorych i o 
nieznanej anamnezie (zdrowych) dla zarazkow grypy 
A i Bw okresie nasilenia epidemii w roku 1948-1949.) 
PRZESMYCKI, F., and Horowicz, W. (1949). Polsk. 
Tyg. lek., 4, 1401. 

In determining the types of influenza virus prevalent 
in Poland between October, 1948, and October, 1949, 
the authors used the complement-fixation method of 
Kolmer; the antibody level was estimated in Neurath 
units. The results suggest that virus B was endemic in 
Poland. With the outbreak of an epidemic in Western 
Europe (January to April, 1949) caused by type-A virus, 
the changes in the examined sera became in favour of 
prevalence of this virus, to be replaced by the serological 
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picture of type-B infection with the passing of the 
epidemic wave. 

The estimations were carried out on a total of 1,023 
serum specimens, of which 320 were derived from 
patients or convalescents and 703 from people with no 
clinical symptoms of influenza. In the pre-epidemic 
period the average titre in serum of convalescents was 
24 units for type-A virus and 61 units for type B. At 
the same time in apparently healthy people the values 
were 8 and 22 units respectively. During the epidemic 
the titre in sera from patients and convalescents was 
72 units for type A and 28 units for type B, as against 
24 units for type A and 11 units for type B in the sera 
obtained at the same time from the control group 
(apparently healthy individuals). 

A peak titre of antibodies was noticed in the second 
and third weeks of convalescence, and after the fourth 
week it declined markedly. 

The increase in titre appears to depend not only on the 
duration of disease in a particular individual, but also on 
the intensity of disease among the population. There 
exists a possibility that the virus after intensive passage 
among the population increases in antigenic properties, 
and evokes a higher concentration of antibodies in both 
convalescents and healthy individuals. During the 
period of increasing incidence the antibody titre for the 
same type of virus increases both among convalescents 
and apparently healthy controls. This is best illustrated 
by findings during the epidemic in question; in the first 
phase of the epidemic the responsible agent was type B 
influenza virus and accordingly the antibody titre against 
this virus in controls was elevated. 

The authors also noticed that in June and July follow- 
ing the outbreak of a type-A epidemic, the level of anti-A 
antibodies in serum was much elevated (32 to 62 units). 
There could be two reasons for this phenomenon: 
(1) it might be an accidental finding, because only a 
hundred people were examined; (2) the cold and damp 
weather in these months was accompanied by cases of 
so-called “ catarrh’’, and this may have influenced the 
antibody level, especially as the influenza virus was 
isolated in similar conditions by another investigator. 

J. W. Czekalowski 


The Plague of Athens. 
Bull. Hist. Med., 24, 1. 


The so-called ‘ plague’’, which devastated Athens 
in 430 B.c., and exercised a dominant influence upon the 
outcome of that long struggle known as the Peloponnesian 
War, has provided a problem for many a historian of 
medicine. Was it typhus fever, as many writers affirm ? 
Was it smallpox, or true plague, as others would have us 
believe ? Or was it, as the present author argues, a 
virulent outbreak of measles in the “ virgin” soil of an 
unprotected population, appearing as a disease hitherto 
unknown ? Our chief source of information is the 
graphic account of Thucydides who, though not a medical 
man, observed the epidemic closely and was himself a 
sufferer. Quoting from Jowett’s translation, the author 
stresses the fact that there was no previous record of such 
a pestilence and that the physicians found themselves 
helpless. He does not think that the use of the word 
*“pustule”’ should favour a diagnosis of smallpox, 
since the term was applied to any eruption. Zinsser, 


SHREWSBURY, J. F. D. (1950). 
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Crawford, and others believe that the plague of Athens 
was smallpox, whereas Haeser and, in modern time; 
MacArthur, regard it as typhus fever. The presen; 
author picks out from the description by Thucydides One 
invariable symptom, and applies it to the various Views 
which have been advanced. That symptom was th, 
burning heat of the body, which repeatedly cayssj 
sufferers to plunge themselves into cold water. He 
writes, ** | have not found a single mention of any smaj. 
pox patient deliberately throwing himself into ¢9 
water”. As an historical parallel, he mentions thy 
Prescott found Mexico City ravaged by smallpox ang 
although the city was built on a lake, no sufferer appearej 
to have entered the water. So much for smallpox: x 
for typhus, a louse-borne disease, this was unlikely in w 
cleanly a race as the Greeks. Some say that it was tn 
plague, but there is no evidence of the existence of ras 
in the Athens of that day. 

Returning to his main criterion, the desire for coolness 
on the part of the sufferers, the writer compares the plague 
of Athens to the outbreaks of measles at Oxford in the 
sixteenth century, and in Fiji during the °90s of the lay 
century. Of the former, Wood states that “ patient 
call for drink, entreat bystanders to throw water on them, 
and when possible leap headlong into deep waters”, 
The Fijian epidemic of measles in 1893 was marked by 
“intolerable sensation of internal heat”, and a high 
mortality. The author adds a personal observation of 
measles in his own two children, who were continually 
hot and thirsty, and could be prevented only with difficulty 
from throwing off the bed clothes. [Whether we agree or 
not with all his deductions from the existing evidence, we 
cannot but acknowledge that this author has made outa 
good case for the diagnosis of measles as a solution to the 
problem of the plague of Athens. ] Douglas Guthrie 


meee oes ew 


Outbreak of Paratyphoid Fever on Merseyside. SEMPLt, 


A. B. (1950). Med. Offr., 83, 147. 


An outbreak of paratyphoid fever due to Salmonella 
paratyphi B (Vi-phage type 2) occurred in the late summer 
of 1949 on Merseyside. Clinically, the disease was mild, 
only one death occurring, in a child of 7 months, among 
the 107 cases. The distribution of cases around the 
branches of a multiple bakery and the reports of home 
visits suggested that the source of infection was a central 
one. Profiting by the experience obtained from a large 
outbreak in 1941, which originated in a bakery and was 
disseminated by synthetic cream in confectionery, it Was 
decided to investigate the whole of the staff employed at 
the bakery. Of the 453 persons examined, ten had 
significant bacteriological findings. Salm. paratyphi B 
(Vi-phage type 2) was present in the faeces of three 
employees. One of these, an ovenman, was a symptom 
less excretor who did not handle bread after it had gone 
into the oven. Another, in the rusk department, had 
returned to work after an attack of diarrhoea and sick 
ness, and she did not handle rusks after heating. From 
the evidence it seemed most likely that the third persom 
started the outbreak, the infection being transmitted If 
jam sandwich cakes. The other seven persons with 
positive bacteriological findings were symptomles 
excretors of other salmonellae. 

Of the 107 cases, 77 occurred in the City of Liverpool. 
Among these cases there was practically equality 1n the 
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ei distribution, 36 patients being males and 41 females; 
| of the patients were under 5 years of age, 43 were 
weed 5 to 15, and thirteen were aged 15 and over. The 
large number of children of school age affected was due 
0 the provision of infected cake at a school party 
sulting in thirty cases. W. J. Martin 


peinfection of Indonesia with Smallpox. (De herbes- 

metting van Indonesié met pokken.) GispeN, R. 

(1949). Ned. Tijdschr. Geneesk., 93, 3686. 

Before 1942 the Indonesian archipelago was one of the 
regions best protected against the importation of small- 
pox. Vaccination by Terburgh’s system, that is, vaccina- 
‘ion of all infants and revaccination of adults at regular 
periods once in 7 to 10 years, was sufficient to keep the 
idands free from epidemics. Vaccination was performed 
py skilled native vaccinators in regular tours throughout 
the districts. Fluid and dried vaccine proved to be very 
dfective. Since the occupation by the Japanese the 
public health service has been upset and vaccination 
neglected. Import of smallpox from Malacca and Thailand 
inthe middle of 1947 caused several small epidemics in 
the Riouw archipelago and in parts of Sumatra. which 
were brought under control within a short time. In the 
beginning of 1949 the first case of smallpox was discovered 
near Djacarta. The disease had already gained a 
footing and spread quickly in the too densely populated 
iown and surroundings. Isolation of suspected cases and 
mass vaccination did not stop the spread because of the 
resistance of a part of the native population, who hid the 
patients and evaded vaccination. Hospital accommoda- 
tion was insufficient and mass vaccination at the beginning 
was performed too rapidly, there being a lack of suffi- 
ciently skilled vaccinators. During the half year ending 
in June 5,072 cases were registered, of which 4,717 were 
admitted to hospital. Among these 587 were fatal. 
Many patients with mild attacks escaped observation and 
moved about freely. During July, 1949, the epidemic 
spread eastward in the island of Java. Vaccination, and 
revaccination within 1 to 2 years, will be necessary to 
control the disease, which has now become endemic, 
whilst a close co-operation between all parts of the 
United States of Indonesia will be required. 

H. Vervoort (Excerpta Medica) 


Poliomyelitis in Cornwall in 1949. HarGreaves, E. R. 

(1950). Brit. med. J., 1, 879. 

This factual account of poliomyelitis incidence and 
distribution in the Cornish peninsula provides a valuable 
record and an example which might well be imitated in 
other counties. It brings out in a striking way the 
surprising localization of the infection and the peripheral 
spread traceable, with few exceptions, to contacts. There 
are even circumstances suggesting that the whole of the 
poliomyelitis in the County of Cornwall could be traced 
back to the original outbreak in the village of Illogan 
which, apart from Newhaven in Sussex, provided the 
first multiple-case outbreak in England and Wales during 
the year. Although the areas most heavily attacked in 
1949 were amongst those which had escaped the disease 
in 1947, the author [very properly] does not draw any 
conclusions suggesting that immunity from the 1947 
outbreak influenced the incidence in 1949. One interest- 


ing feature was the occurrence of 56 per cent. of the cases 
inchildren under 5 at IIlogan compared with 52 per cent. 
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in those over 14 at Truro where a severe outbreak of 
infection appeared in September and ended suddenly. 
This abrupt cessation followed hyperchlorination of the 
city’s water supply, in which at the time there was evidence 
of non-specific contamination. 

The evidence in favour of intestinal spread of polio- 
myelitis is discussed in general terms and in relation to 
the four main centres of infection in Cornwall during the 
year. These centres were Camborne—Redruth, Penzance, 
Fowey, and Truro. The incidence in the whole county, 
110 cases, was 0-3 per thousand of the population. This 
is alittle less than double the rate for England and Wales 
in 1947 and still greater than that for the whole country in 
1949. W. H. Bradley 


Rehabilitation of the Quadriplegic Patient. Sverp.ixk, 
S. S., and Rusk, H. A. (1950). J. Amer. med. Ass., 
142, 321. 

The authors describe their experience with a group of 
23 patients admitted to the Rehabilitation Wards at the 
Bellevue Hospital. All the patients were quadriplegic 
with lesions of the spinal cord in the cervical region due 
to trauma or disease. 

The management of these patients can be divided into 
two stages: (1) definitive measures directed towards 
preparing the patient for rehabilitation, and (2) the 
rehabilitation training programme. In the early stages 
deformities and contractions are prevented by the 
judicious use of splints, and muscle tone is maintained 
by active and passive exercises especially directed 
towards the extensors of the forearms and antigravity 
muscles. The skin needs attention to prevent decubitus 
ulcers. Training of the bowels and bladder is instituted 
as soon as possible. 

The authors use three tests to evaluate the extent of 
the disability and adjust their training programme 
accordingly. The first test is the muscle test, the National 
Foundation for Infantile Paralysis Scale of grading being 
used. The second test is for joint range of motion. The 
third test, and probably the most informative, is an 
** activities of daily living * test which helps in assessing 
the degree of disability in terms easily understood by the 
patient. This also gives a clear picture to the physicians 
of the problems with which they are faced. 

Accurate prognosis in quadriplegia can be given only 
after a preliminary period of 6 weeks’ rehabilitation. 
After that time it is possible to tell whether the patient is 
likely to become ambulatory, or will be confined to the 
wheelchair or bed. Detailed accounts are given of the 
different methods used in rehabilitating these patients, 
stress being laid on the useful devices which will help 
the patient in carrying on with his daily duties. The use of 
large grips on feeding utensils when finger flexion is weak, 
an automatic paper turner, and an electrically activated 
typewriter with a remote control keyboard are only a few 
of the many suggestions. The authors conclude by 
giving a short report of their results. Of the 23 patients 
treated, thirteen became ambulatory; of the remainder, 
five became wheelchair independent and three dependent, 
and two remained primarily limited to bed. 

The authors stress the importance of the ‘* rehabilita- 
tion team * approach and find that thermotherapy before 
mobilization exercises is useful but should be used with 
caution. M. H. L. Desmarais 
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General Survey of Insulin-treated Patients after Five 
Years. KwaLtwasser, S., and Rosinson, L. C. (1949). 
Psychiat. Quart., 23, 672. 


A survey of all the patients treated with insulin at 
Rockland State Hospital, New York, between March 18, 
1937, and January 30, 1943, was made. They are 
arranged in two groups, the first of more acute cases 
and the second of more chronic cases. 

In all 222 were reviewed. Of 104 patients who 
eventually left hospital, 34 per cent. have recovered, that 
is, have no symptoms and are making a good social and 
economic adjustment. About 66 per cent. show no 
psychotic symptoms and 27 per cent., though showing 
symptoms, are producing and maintaining themselves in 
competitive society. Many patients received very inten- 
sive treatment as regards number of sessions and depth of 
coma. Psychotherapy at all stages of treatment was 
beneficial. There is no apparent difference in results as 
between the sexes. Chronic cases are more benefited by 
intensive coma treatment than by milder treatment com- 
bined with personal care. Those showing the greatest 
benefit at the end of treatment showed the greatest 
capacity to remain in the community afterwards. The 
prognosis is better with acute cases, though some 
chronic cases do remarkably well. R. G. Gordon 





Diabetic Mortality in Australia. LANCASTER, H. O., and 
Mappox, J. K. (1950). Med. J. Aust., 1, 317. 


A general review is given of the official statistics of 
mortality from diabetes in Australia in the period 1908 
to 1945. In an examination of the method of coding 
death certificates it is pointed out that the system adopted 
in Australia means that the official statistics give a 
minimum estimate of the number of persons dying 
‘** with diabetes ’’ but not necessarily “* of diabetes °’. 

Age and sex specific mortality rates are given for the 
following groupings of years: 1908-10, 1911-20, 
1921-30, 1931-40, 1941-45. It is shown that diabetes is 
of increasing importance as a cause of death, particularly 
among older females. There was a lag in the reduction 
of mortality in the younger age groups after the introduc- 
tion of insulin in 1923 and it is suggested that this new 
therapy may have been introduced rather slowly in 
Australia. Standardized death rates show that there has 
been little change in male mortality but a definite rise in 
female mortality. The existing rates suggest that about 
1-15 per cent. of males and 2-89 per cent. of females die 
‘** with diabetes” in Australia. Comparison with the 
statistics of other countries suggests that mortality from 
diabetes is high in Australia, being exceeded only by that 
in the United States and New Zealand. A. H. Gale 


Acute Appendicitis. Evaluation of Factors Contributing 
to the Decrease in Mortality in a Municipal Hospital 
Over a Twenty Year Period. SLattery, L. R., YANNI- 
TELLI, S. A., and Hinton, J. W. (1950). Arch. Surg. 
Chicago, 60, 31. 


In an attempt to determine the factors responsible for 
the recent spectacular diminution in the number of deaths 
from appendicitis in the U.S.A., which have fallen from 
14,113 in 1939 to 5,285 in 1946, the authors have analysed 
a series of 952 cases treated over a 20-year period at the 
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Bellevue Hospital, New York. A_ progressive fall 
occurred during this period, both in morbidity and 
mortality rates, and a statistical study is made of the 
various factors producing this trend. The over-all 
mortality was 4-1 per cent., having fallen from 6-3 pe, 
cent. in 1928-33 to 3-4 per cent. in 1934-39 ang to 
1-5 per cent. in 1940-47, 

Their figures bring out the following points of interes: 
that the experience of the operator has relatively |iti\. 
effect on mortality; that there is no indication tha 
appendicitis is of latter years attacking an older ag 
group; that only 25 per cent. of the patients had had 
previous attacks of appendicitis; that there has been, 
progressive decline in the duration of symptoms before 
surgical treatment is sought; that no particular blame 
can be placed on the use of cathartics for the forme 
higher mortality; that the McBurney incision (probably 
because its use indicates an accurate and positive diagno. 
sis) has lower mortality figures than any other: that 
although the incidence of appendix abscess has fallen, the 
mortality in such cases remained almost unchanged over 
the whole period; that no statistical evidence could 
be obtained that improvement in results was due to tte 
decreased use of drainage; and that the routine use of the 
sulphonamides and antibiotics has materially reduced 
the incidence of secondary infective complications. Inan 
analysis of the causes of death the decrease in infective 
































lesions is no more striking than the rise in cardio- 
vascular lesions. 

The results of this analysis are on the whole incon- 
clusive. The greatest single factor in improvement is the 
decrease in duration of symptoms before treatment— 
probably the result of better public health education, 
The only other definite factor is the advent of sulphon- 
amide and antibiotic therapy. A. E. Porritt 


Acute Appendicitis in a Rural Community. Dar.inc, 
A. P., and McIver, M. A. (1950). Ann. Surg., 131, 
307. 


Carcinoma of the Cervix. Statistical Evaluation of 1,938 
Cases and Results of Treatment. Morris, J. M., and 
Meics, J. V. (1950). Surg. Gynec. Obstet., 90, 135. 


Next to carcinoma of the breast, carcinoma of the 
uterus is the commonest malignant tumour in women, 
being responsible for about 20 per cent. of all female 
deaths from cancer. The exact incidence of cancer of the 
cervix is difficult to ascertain statistically because it is s0 
often poorly differentiated from cancer of the endo- 
metrium in vital statistics. It is probable that about 
80 per cent. of carcinomata of the entire uterus are in 
the cervix. 

A statistical review is made of experience in Massa- 
chusetts in the treatment of this disease during the 
years 1927 to 1942. During this period 1,938 cases of 
carcinoma of the cervix were seen. Cases previously 
treated elsewhere and cases in which it was impossible 
to be certain of the origin of the growth are not included, 
nor are cases of carcinoma in situ. 

Some of the variables encountered are discussed. The 
age incidence ranged from 20 to 80 years and over, 
the average age was 51 years, and more than one-third of 
the cases occurred in patients between 45 and 55 years 
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ld and two-thirds in those between 40 and 65 years old. 
The majority of the patients in this series were post- 
menopausal. There was some suggestion that the 
younger women tended to have an earlier menopause, 
hut there did not appear to be an increased incidence of 
ite menopause in the older group. There is no doubt 
that women with cancer of the cervix have a higher 
marity rate than that of the general population. Among 
ihe possible causative factors discussed are obstetric 
iceration and resultant irritation of the cervix, intensive 
jormone stimulation during pregnancy, the use of contra- 
ceptive methods, early marriage, short intervals between 
pregnancies, syphilis, and previous gynaecological 
wurgery. It is suggested that the incidence of carcinoma 
of cervix could be reduced by between 4 and 5 per cent. by 
qybstituting total for subtotal hysterectomy. There were 
68 patients (3-5 per cent.) with multiple primary cancers; 
metastasis of another carcinoma to the cervix is rare. 

The most common symptom, vaginal bleeding, 
ocurred in 86 per cent. of cases. Pain was the next 
commonest symptom (42 per cent.); 32 per cent. had 
vaginal discharge; eight patients had no symptoms. 
Proliferative tumours caused more severe early symptoms 
than did the infiltrating, ulcerative lesions. Of 923 
patients with symptoms of less than 6 months’ duration, 
23:3 per cent. survived for 5 years, while in 985 patients 
with symptoms for more than 6 months, the survival rate 
was 17-9 per cent. 

Some 87 patients received no treatment for various 
reasons; 48 patients were lost sight of; 36 died of inter- 
current disease without carcinoma, and 47 patients were 
alive but with carcinoma at the end of 5 years; these are 
all included in the follow-up statistics. The 5-year 
results for both radiologically and surgically treated 
cases are given by stages. There was a marked improve- 
ment between the first and second 5-year sections of this 
\S-year period. There were 1,710 cases of squamous 
carcinoma, 102 of adenocarcinoma, and 67 of miscel- 
laneous or undifferentiated lesions. No significant 
correlation could be found between the histological 
ype of tumour and survival rate. 

The treatment was always modified to fit the needs of 
the individual case, and ranged from x-irradiation, radon, 
and radium, to the radical Wertheim hysterectomy with 
the Taussig pelvic lymphadenectomy. The complica- 
tions are discussed as well as the recurrence rates and 
long-term results, and it is shown that after a 5-year 
survival the death from cancer of the cervix falls off 
markedly. The value of irradiation has been proved, 
but the possibilities of surgery are being re-explored. 
The authors deplore the number of total hysterectomies 
carried out under the guise of the radical operation for 
cancer of the cervix. 

A real challenge lies in the 80 per cent. of cases at 
present considered inoperable, and in which the cure rate 
with radiation is so low. Efforts were made in this 
series to correlate the amount of radiation or the method 
ofadministration with cure, but no statistically significant 
factor could be found. There is much work to be done 
in this field. At the present time irradiation is a rela- 
tively blind procedure. For this reason, and because 
there continues to be evidence that radiation-resistant 
cases exist, it seems worth while to advance and improve 





55 years 


technique of radical surgery as well. Lilian Raftery 
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Some Reflections on the Nature of Affective Disorders 
Arising from the Results of Prefrontal Leucotomy. 
PARTRIDGE, M. (1949). J. ment. Sci., 95, 795. 

The author reviews the problem of the relation of 
endogenous to reactive or psychogenic factors in the 
aetiology of affective states (mainly through the Anglo- 
American literature). He attempts to throw light on the 
possibility of clinical differentiation of forms which seem 
predominantly determined by one or the other of these 
main factors by analysing the results following leucotomy 
in a group of 82 patients suffering from affective illness. 
These patients included those with recurrent attacks of 
mania only, mania and depression, recurrent depression 
only, and single depressive attacks, together with one 
whose depression was due to intractable pain and two 
whose depression was considered secondary to obsessional 
symptoms. Of 61 cases in which endogenous factors 
seemed prepotent, symptoms persisted after operation in 
twenty cases. In 21 cases considered mainly reactive, 
symptoms never persisted. Relapse occurred in four out 
of 21 cases regarded as reactive, and in four out of 51 
considered to be endogenous. The figures suggest that 
while reactive depressions seem to carry a better prognosis 
after leucotomy, there is a greater tendency to relapse. 
The duration of the illness also appears to exert less 
adverse influence on the effects of operation in mainly or 
entirely reactive cases than in those apparently more 
endogenous in origin. The author believes that the 
distinction between endogenous and reactive depression 
is a valid one, although the differentiation may at times 
be in practice impossible, and that in the light of modern 
work on the functions of the hypothalamus his results 
suggest further a more or less enduring physical basis for 
some cases, at any rate of endogenous affective illness, a 
basis lacking in so-called reactive cases. In cases of endo- 
genous illness, presumably because of this physical basis, 
there seems to be a time factor operating against recovery. 
Although in the mostly highly reactive illnesses this time 
factor is of least importance, there is all the more indica- 
tion for giving methods other than leucotomy an extended 
trial, in view of the irreversibility of the procedure and 
the risk of undesirable sequelae. E. W. Anderson 


Transorbital Lobotomy. (Survey After From One to 
Three Years.) FREEMAN, W. (1949). Cis. nerv. Syst., 
10, 360. 

A report is given of 100 cases treated by transorbital 
lobotomy between January, 1946, and April, 1948. 
The technique of the operation is described and it is 
observed that it is speedy, simple, and safe. Serious and 
lasting complications are unusual but they do occur. 
A disadvantage is that the operation is a blind one; 
haemorrhages may therefore occur, and the extent of the 
cut may be insufficient. Sometimes subsequent open 
major operation brings improvement where the closed 


transorbital method has _ been unsuccessful or only 
partially successful. The results in this series are 
reasonably satisfactory. The operation is specially 


indicated for patients who are relapsing after relief by 
shock therapy and are yet not severely enough disordered 
to require major lobotomy. It may be effective in 
chronically disturbed patients and those suffering from 
painful conditions following organic disease, but the 
periods of observation are too short to be sure of this 
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point. It can be performed by the psychiatrist without 
the help of the neurosurgeon; it does not result in down- 
grading of personality and there is very little risk of 
other accidents. R. G. Gordon 


Plight of the Nerve-deaf Patient. The Uselessness of All 
Present Therapy: the Practical Usefulness of Aura! 
Rehabilitation. Morrissett, L. FE. (1950). Arch. 
Otolaryngol., 51, |. 

The author reviews the literature on nerve deafness for 
the last 15 years and comes to the conclusion that nerve 
deafness is usually irreversible and that the patient's 
only chance of readjustment to life lies in aural rehabilita- 
tion in the full sense of that term. A critical review of 
the literature “makes clear one extremely significant 
fact: Almost every report on new therapeutic measures 
for nerve deafness is entitled * Preliminary report’. This 
is eminently proper. But, with few exceptions, one looks 
in vain for subsequent reports by the original authors, 
while others who test the methods described in general 
fail to confirm the original good results.” 

The evidence offered is usually unsatisfactory. Con- 
trols are lacking and in many cases no audiometric proof 
is offered. In many cases the improvement is in the 
patient, not in the hearing; his general condition is 
improved, and so alertness is increased and auditory 
acuity correspondingly improved. [In fact, we have not 
helped the patient to hear better, but only to listen 
better.] This is probably the explanation of the apparent 
success of such methods as the amino-acid and vitamin 
treatment of Hirschfeld, Jacobson, and Jellinek. Patients 
treated by this method show increased resistance to 
fatigue, which is known to play an important part in loss 
of auditory acuity. Vitamin therapy has been tried in 
many cases, but the results are vague and inconclusive. 
Shambaugh has pointed out that nerve deafness is not 
part of the clinical picture in vitamin-deficiency diseases. 
Lurie points out that in animals it has been possible to 
demonstrate microscopically changes in the sense organ 
and in the conduction apparatus, but it has not been 
possible to show even approximately how much hearing 
has been lost by the subjects. Further, most experimental 
work which has been therapeutically successful has been 
done with young, growing ahimals, whereas nerve deaf- 
ness is a condition of advancing years. Neostigmine had 
no effect on nerve deafness in the author’s cases, but 
sometimes tinnitus was relieved. This raises another 
point: in many patients with nerve deafness the tinnitus 
is the greatest cause of complaint, and anything which 
diminishes the tinnitus seems to help the hearing, although 
really all it does is to relieve strain and annoyance. 

The only answer, the author believes, is by rehabilita- 
tion by hearing aids or lip reading. 

For the estimation of the deafness the Social Adequacy 
(S.A.) Index of Walsh and Silverman is most valuable. 
A chosen word-list is relayed to the patient over a 
gramophone at sound-pressure levels of 20, 35, and 
50 decibels above the normal speech threshold, and the 
*“ score’ of words correctly heard gives the level for 
weak, average, and loud speech. A loss below the 
30-decibel level means that the patient has difficulty in 
social contacts, a loss of about 60 decibels means that the 
patient cannot understand what is said to him. About 
midway between these points is the threshold of social 
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inadequacy, and here a gain for speech of even 5 decibels 
is valuable. Above this point use of a hearing aid ‘ 
hardly worth while, but the patient is greatly helped by 
training the attention and the residual hearing.  Beloy 
this point an aid is needed, but below 70 decibels an gi 
is little help, and more help is obtained from lip-readin 

It is not enough to prescribe an aid: the patient a 
be taught to use it. After 10 weeks’ training, an hoy; 
at a time, Silverman found that patients improved in 
word-understanding from zero to 36 per cent., and jn 
sentence-comprehension from 8 to 52 per cent. 
_ The patient with nerve deafness may need psychological 
investigation, but this should not be unduly stresseq 
The otologist must not make psychiatric problems of 
patients who have no problems at all. 

[This paper should be studied carefully in its entirety 
by all who have to deal with the deaf. ] ; 

F. W. Watkyn-Thomas 


The Pulse Rate at High Altitudes. (Le pouls dans |e 
hautes altitudes.) Wyss-DUNANT, E. (1950). Schweiz, 
med. Wschr., 80, 224. 


Observations were made on the variation of pulse rate ¢ 
with altitude in members of the 1949 Swiss expedition to 
the Himalaya mountains. The curves obtained differed 
greatly from individual to individual and were a fair 
indication of physiological adaptation. The highest 
adaptation was seen in the Europeans in the 30 to 40 age 
group in whom no change in the cardiac rate occurred 
below 4,000 m. of altitude. At high altitudes, above 
4,000 to 5,000 m., there was acceleration of the pulse, 
which was more marked in the Sherpas, inhabitants of 
the Himalayas serving as porters to the expedition. The 
Sherpas, being used to high altitudes, did not suffer from 
dyspnoea or fainting attacks. On the whole, the results 
confirmed the previous findings of British Himalaya 
explorers. A. I. Suchett-Kaye 





Acclimatization to Heat and Cold. Gtaser, E. M. (1949). 


J. Physiol., 110, 330. 


Healthy human subjects, fully clothed, were exposed 
in three successive 72-hour periods alternately to a hot 
(40:5° C. dry-bulb, 35° C. wet-bulb, air movement 
100 ft. (30-5 m.) per minute) and a cold (—1° C.,, air 
movement nil) environment, with a normal diet and a 
regimen of moderate activity. Measurements were made 
of rectal and skin temperatures, volume of forearm and 
hand, and vital capacity. Between the first and third 
days of exposure to cold there was a statistically signifi- 
cant increase in skin and rectal temperature, accom- 
panied by an increase in subjective comfort. This was 
taken to be a sign of acclimatization to cold. In the 
hot environment the rectal and skin temperatures fell, 
indicating an adaptation to heat. Acclimatization to 
heat and cold was accompanied by apparent changes in 
the rate of superficial blood flow and in total blood 
volume, but the distribution of blood in the body was not 
altered. Repeated changes of the environmental 
temperature enhanced the facility with which the volume 
and distribution of the blood could be varied. Exercise 
or severe shivering during periods of cooling was found 
to inhibit acclimatization to cold, R. A. Gregory 
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The Metabolic Response of Infants to Heat Stress. 
Cooke, R. E., PRATT, E. L., and Darrow, D. C. (1950). 
Yale J. Biol. Med., 22, 227. 


An exhaustive study of the water and electrolyte 
palance of infants aged 5 to 16 months was carried out at 
yale University. Eight such studies were made on 
infants given varying intakes of water and sodium 
chloride and kept at air temperatures alternating between 
gf to 83° F. (27-2° to 28-3° C.) and 91° F. (32-8 C.). 
A meticulous technique was used which included the 
wllection of skin washings. [The original paper should 
ye consulted for details of procedure.] It was assumed 
that there was little or no sweating at 81° to 83° F., and 
at this temperature the loss of sodium, potassium, and 
chloride from the skin was in each case of the order of 
imM. daily. At 91° F. 45 to 65 ml. sweat was produced 
per kg. body weight daily, and this contained 1-8 to 
7.6mM. sodium (average 4-8 mM.), 3-4 to 10 mM. 
potassium (average 5-8 mM.) and 2-5 to 11-3 mM. 
chloride (average 6-1 mM.). The concentrations of 
sodium and chloride were thus much lower than those 
usually found in the sweat of adults. When the intake 
of water was limited, sodium and chloride were retained 
within the body at 91° F. When 1 g. extra salt was 
given daily in addition to that contained in the normal 
feeds, there was an increase in the extra-cellular fluid 
volume of about 15 per cent. of its original value, half 
this increase being caused by water leaving the cells. 
There were also clinical signs of dehydration. If the 
intake of water was high and the salt intake not increased, 
water and electrolytes were not retained within the body 
and heat was well tolerated, but there was still a slight 
loss of water from the tissue cells. The present investiga- 
tion conforms with the findings of McCance and his 
associates at Cambridge (Physiol. Rev., 1948, 28, 331), 
and the authors conclude that infants should not be given 
extra salt in hot weather. They also emphasize that in 
metabolic studies on infants, sweating should be avoided 
and skin washings collected, even if sweating is absent, 
ifaccurate results are to be obtained. E. M. Glaser 


Health Conditions in Non-traditional Housing. NIusBet, 


B. R. (1950). Med. Offr., 83, 79. 


An investigation into the relative well-being of the 
tenants of ** non-traditional ’’ and “* traditional *’ houses 
was carried out in Kilmarnock. The non-traditional 
houses were of two types, one being a prefabricated 
bungalow and the other a three-apartment type with 
flat roof and stone floors, the traditional type of house 
having pitched roof and wooden floors. 

_As a result of inquiries into the health during the pre- 
vious 12 months of a number of comparable households 
living in each type of house, and of the householders’ 
invited criticisms in respect of dampness, coldness, and 
structural defects, the following conclusions were reached: 
(1) The two types of non-traditional house investigated 
do not appear suitable for re-housing families with ill- 
health. They would appear to be specially unsuitable 
for persons suffering from pulmonary tuberculosis and 
theumatism, and the prefebricated type does not appear 
suitable for cases of asthma. It is suggested that they 


should be used for temporary housing only, and that after 
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a family has been in such a house for a certain period, 
say 2 or 3 years, they should, if they so wish, be con- 
sidered a high priority for a move to a traditional type. 
(2) Much criticism was encountered in respect of bed- 
rooms without a fireplace, especially where such bed- 
rooms faced north. (3) Some consideration should 
be given to converting the prefabricated bungalow into 
a more permanent form. They are good shells and, if 
some practical way could be found of surrounding them 
with brick, they might prove well-nigh ideal houses. At 
present, in the Western Scottish climate with its high 
humidity, the insulation is insufficient. 
A. Michael Critchley 


Nutritional Dystrophy among Children in Madras. 


ACHAR, S. T. (1950). Brit. med. J., 1, 701. 


The author describes 78 cases of children who were 
admitted to hospitals in Madras with oedema and no 
albuminuria. Apart from the oedema, the chief clinical 
features were dermatoses (in 47 per cent. of the cases), 
kerato-malacia and other signs of vitamin-A deficiency 
(42 per cent.), and cheilosis and other signs of vitamin-B 
deficiency (45 per cent.). Most of the children were 
between | and 2 years of age; almost all had dysentery or 
diarrhoea or a recent history of these. All had had an 
extremely poor diet, lacking especially in milk. The 
liver in all of the twelve fatal cases showed extreme fatty 
infiltration and/or fibrosis. 

The patients did not tolerate unmodified cows’ milk 
but they did well when treatment started with acidified 
half-cream milk fortified with casein, this being gradually 
changed to full-cream milk. Apart from diet the chief 
therapeutic measure was blood transfusion, often 
followed by transfusions of concentrated serum. The 
effectiveness of this was only discovered during the study 
of the cases described; whereas of the first 28 children 
in this series ten died, of the subsequent fifty children only 
two died. 

The ocular changes due to vitamin-A deficiency did 
not respond to oral administration of the vitamin but 
responded well to intramuscular injections. This 
together with the apparent intolerance to full-cream milk 
suggests that the digestion and absorption of fat is 
impaired in this condition. An interesting feature of the 
disease was that, in spite of the severe malnutrition, signs 
of rickets or of scurvy were not seen. 

The author considers that this condition is similar to 
that described by other workers as kwashiorkor, infantile 
pellagra, or malignant malnutrition, although dysentery 
or diarrhoea was not constantly seen by them. For 
various stated reasons, he himself prefers the term 
** nutritional dystrophy ”. J. Yudkin 


The Influence of Artificially Enriched Rice on Beri-beri 
Mortality in Bataan Province. SALCEDO, J., BAMBA, 
M. D., Carrasco, E. O., Jose, F. R., and VALENZUELA, 
R. C. (1949). J. Philippine med. Ass., 25, 519. 


Beri-beri remains one of the most important causes of 
death in the Philippines, the mortality from this cause 
being second only to that from tuberculosis (138-05 per 
100,000 compared with 164-95 per 100,000 for tuber- 
culosis). An attempt is being made to reduce the 
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incidence of beri-beri by the supply of artificially enriched 
rice in selected municipalities of Bataan Province, chosen 
because geographical conditions allow of easy control of 
the experiment. 

Of the thirteen towns in Bataan, nine were first sur- 
veyed by sampling, between 10 per cent. and 64 per cent. 
of the total population in each being clinically examined. 
Among a total of 12,384 persons examined, 1,580 cases of 
frank or suspected beri-beri were encountered. It was 
found that: (a) there was no significant difference in the 
incidence of clinical beri-beri as between the urban and 
rural population; (5) the incidence was highest in 
expectant mothers, followed in order by nursing mothers, 
other adults, infants, and children, the lower incidence 
in infants being attributed to the high mortality among 
them; (c) the incidence varied from 5-72 per cent. to 
24-26 per cent. in different municipalities, with an 
average of 12-76 per cent. for the total population of 
Bataan province. At the same time a dietary history 
was taken, an assessment of nutritional status made, and 
the intake of calories and aneurin calculated in a selected 
group of 50 normal subjects. The average daily aneurin 
intake was found to be 0-7 mg., compared with a 
calculated daily requirement of 1-1 to 2-0 mg. 

The province was then divided into two areas, one 
including seven towns with a total population of 63,508, 
and the other five towns with a total population of 29,393, 
the former being supplied only with rice artificially 
enriched with aneurin, nicotinic acid, and iron, while the 
latter continued to receive their usual polished rice supply. 
The mortality from beri-beri in the two areas were 
compared and it is stated that “* the results after 9 months 
indicate a more substantial and significant reduction in 
the mortality from beri-beri in the area fed with enriched 
rice than in [the control area]”*’. The results are set out 
in long and detailed tables. H. S. Stannus 


Analysis of Wartime Reduction of Dental Caries in 
European Children, with Special Regard to Observations 
in Norway. SOGNNAES, R. F. (1948). Amer. J. Dis. 
Child., 75, 792. 


This paper opens with a comprehensive study of 
published reports bearing upon the incidence of dental 
caries in the children of various European countries 
between the beginning of the 1914-18 war and the end 
of the 1939-45 war; it is apparent that wartime condi- 
tions resulted in a decrease in the incidence of dental 
caries—especially in teeth of young children, and in those 
teeth of older children which developed or matured 
during the war years. Furthermore, there seems to be 
several years’ delay in the initial effect of wartime condi- 
tions upon the teeth. 

In discussing the possible relation between this reduc- 
tion of dental caries and the decreased use of refined 
carbohydrates during war, with their replacement by 
natural ones, the author suggests that this change of diet 
may have had a favourable influence upon the develop- 
ment and maturation of the teeth. He holds that this 
explanation is more likely than one based upon changes 
in the oral environment. 

[The paper includes much valuable information drawn 
from the medical literature of various countries, and 
should be consulted in the original.] 

Norman B. Capon 
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Studies in Malnutrition. I. The Clinical Picture of Seyg, 
Malnutrition in Large Numbers of Returned Mak 
Prisoners. (Untersuchungen an Unterernjhrten | 
Das klinische Bild hochgradiger Unterernahrung an 
grossen Zahlen mannlicher Heimkehrer.) ScHoen. R 
and HARTMANN, F. (1950). Dtsch. Arch. klin, Me 
196, 593. : 
A study was made of over 12,000 unfit war prisone; 

returning from the East through a transit camp, () 

average these men were 18-5 per cent. below weight, an 
after loss of oedema 22 per cent. below. The lowes 
weight was 44 per cent. below normal. All men had, 
distant look, expressionless face, indolent manner, apathy 
in spite of return home, and no impatience at or resistance 
to investigation. Skin was dry, often hyperkeratotic, ani 
hanging in folds. The abdomen was prominent in Spite 



































of general wasting. Half the patients had sever 
nutritional lesions; two-thirds had wasting withoy; 
oedema. Generalized oedema was rare, and when seen 


was not related to the severity of the malnutrition. Many 
had been partially treated when first seen. i 

Hypoproteinaemia was common, with hydrostatic 
oedema in 35 per cent. Capillary damage was cop. 
sidered a factor in the pathogenesis of the oedema. |p 
100 cases nail-bed capillaries were examined by micro. 
scopy. Increased tortuosity and atony of the venous side 
was frequent in the oedematous, spastic contraction of 
the venous loop more common in the non-oedematous, 
In contrast to beri-beri, the heart appeared small in 
radiographs. Moderate anaemia was _ usual, severe 
anaemia less common. Iron deficiency was uncommon 
and macrocytes were sometimes seen. Manifest endo- 
crine disturbance was not seen, but reduction of thyroid 
activity and sexual function suggested some hypo- 
pituitarism. Vitamin deficiency states were seen in some 
cases. Night-blindness was frequent. Hyperkeratosis 
was present in 1,542 cases. Neuritis not of infective or 
toxic origin occurred in 187 cases. Beri-beri was only 
seen in seven cases; full scurvy did not occur but 
gingivitis and tendency to bleeding were noted 123 times. 
Skin changes classed as dyskeratoses were found in 
10-6 per cent. Dysentery was common and led often to 





collapse. Achlorhydria was observed in 85 per cent. of 
test-meals. In 25 per cent. of patients there was active 
tuberculosis of unfavourable prognosis. C. L. Cope 


The Incidence and Degree of Vitamin C Deficiency in 
Children and Adolescents. (Wyniki badan nad czesto- 
scia wystepowania i stopniem niedoboru witaminy Cu 
dzieci i mtodziezy.) Szczyaier, A., SzczyGLowaA, M., 
and ZAHOoRSKA, A. (1949). Polsk. Tyg. lek., 4, 1405. 
A group of 712 people in Warsaw and district, of whom 

545 were children from primary schools and 167 university 

students, were examined for vitamin-C deficiency. In 

the group of students daily excretion of vitamin C in the 
urine varied between 2-5 and 15 mg. (the lowest normal 
value is about 20 mg. a day). Relative vitamin-C 
deficiency was found in about 30 per cent. of students and 

50 per cent. of school-children. 

In many cases symptoms of scurvy were preset. 
These included among students, thirteen cases of mild 
degree and 34 of second and third degree; among school- 
children (41 per cent. of those from Warsaw and about 
56 per cent. from a village) 39 cases of chronic scurvy, 
120 of first degree, 71 of second degree and fourteen 0! 
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All these examinations were carried out 


ihird degree. ~ = . 
a the spring, examinations in the autumn _ having 


revealed signs of scurvy in only 20 per cent. of children. 
The authors conclude that the vitamin-C deficiency is a 


gasonal one. J. W. Czekalowski 


Vitamin A, Total Carotenoids, and Thymol Turbidity 
jevels in Plasma. Test in Normal Subjects Residing 
in the Midlands During 1947. CampseLt, D. A., and 
Tonks, E. L. (1949). Brit. med. J., 2, 1499. 

The authors used the Carr-Price method for estimating 
tal carotenoids and vitamin A in * 133 normal adults ” 
(16 men and seventeen women), these being patients 
atending eye clinics for minor accidents, for errors of 
efraction, or for correction of squint [the possibility is 
jot mentioned that persons deficient in vitamin A and 
therefore night-blind are more prone to minor accidents]. 
The mean and range of the values are given and compared 
with those in one U.S. and two British series. Thymol- 
urbidity tests were also carried out. 

Aslight variation with age, sex, and season is claimed 
(but the omission of any statistics makes such claims 
worthless. For instance, it is stated that the vitamin A 
values vary slightly with age, and the mean values for 
approximately decades are consecutively 106, 112, 110, 
(09, 105 with about 26 subjects in each group; the 
sandard deviation may be computed to be of the order 
of 5 to 20, in which case there is no significant variation]. 

The authors suggest that the limits within which 85 per 
cent, of their figures fall represent ** reasonable limits for 
normality under conditions prevailing in the Midland 
area of England during 1947’; these limits are for total 
carotenoids (ug. per 100 ml. plasma) 40 to 120, and 
for vitamin A (i.u. per 100 ml. plasma) 80 to 130. [The 
abstractor (Recent Advances in Clinical Pathology, 1947, 
p. 180) gave results obtained by the Oxford Nutrition 
Survey as follows: total carotenoids, 2,291 subjects, 
ean 94, standard deviation 42, <range 6 to 312; 
vitamin A, 2,195 subjects, mean 86, S.D. 31, range 
<10 to 245. He gave (Vitamins and Hormones, 1948, 
6, 101), as the lower limits of normality 100 for caro- 
tenoids and 70 for vitamin A.] H. M. Sinclair 


Flea Problem in California. LUNsForD, C. J. (1949). 
Arch. Derm. Syph., Chicago, 60, 1184. 

Cat fleas and dog fleas as well as the human flea 
(Pulex irritans) may attack man and set up a grouped, 
itching, urticarial, papular eruption which is most often 
distributed along the waistline and on the hips and 
shoulders. Some papules show a central red punctum 
but others occur at sites remote from the bitten areas and 
represent an allergic reaction to the antigen injected by 
the flea. Occasionally, bullous lesions and_ lesions 
resembling those of erythema multiforme are observed. 
In the author’s opinion most cases of ** papular urti- 
caria” in his district are due to flea bites and he suspects 
this to be true elsewhere. In support he quotes the 
well-known observations of Hallam and others that 
papular urticaria in children disappeared when the 
patients were admitted to hospital and recurred when they 
went home, suggesting that the exciting cause was 
associated with sleeping arrangements at home. _Histo- 
logically, a flea-bite papule shows no significant change 
inthe epidermis but an intense deep lymphocytic reaction 
around the sweat and sebaceous glands. 
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Experiments showed that persons are not at first 
sensitive to flea-bites and that in many cases an immunity 
is established in time. Tests with flea antigen, by the 
tuberculin technique, were inconclusive. 

The most practical method of controlling the flea 
problem is with the newer insecticides, such as DDT, 
which should be sprayed on the known breeding places of 
fleas, particularly on carpets and corners of rooms and 
into dog kennels and sleeping places of cats. Quinine 
and aneurin (thiamine) hydrochloride by mouth are of 
clinical and experimental value as flea repellents. 

E. W. Prosser Thomas 


Infant Mortality from Intestinal Disease in Relation to 
DDT and ‘* Octa-Klor’’ Spraying. (La mortalita 
infantile per malattie intestinali in rapporto con l’irror- 
azione di DDT e Octa-Klor.) Corso, S. (1949). 
Arch. ital. Pediat., 13, 261. 

The mortality from intestinal infections was investi- 
gated in children in the province of Latina, which was 
divided in two regions, in one of which DDT and “ octo- 
chlor ” spraying was used against flies. A great decrease 
in mortality among children under 2 years was observed 
during the summer months in the region where insec- 
ticides were used. A. Orley 


The Role of Hetrazan in the Controlof Filariasis bancrofti. 
MALDoNaDoO, J. F., HERNANDEZ MorALes, F., VELEZ 
HERRERA, F., and THILLET, C. J. (1950). Puerto Rico 
J. publ. Hith, 25, 291. 

The effect of ** hetrazan ”’ in the treatment of Wucher- 
eria bancrofti infections was studied at an_ isolated 
government-supported home for boys aged 7 to 18 years. 
No anti-mosquito measures of any kind were practised 
and biting was practically unlimited. At the beginning 
of the survey, examination of thick blood smears showed 
31 of the 297 inmates (boys and staff) to be harbouring 
microfilariae. The intensity of infection ranged from 
less than 1 to 281 microfilariae in 20 c.mm. of blood 
(average 37:3). The incidence of infected mosquitoes 
(Culex quinquefasciatus), trapped in all parts of the 
institution, ranged from 3-8 to 34:6 per cent.; average 
14-7 per cent. Hetrazan was given to thirty infected 
patients, a dose of 2 mg. per kg. body weight being given 
three times a day at meal times, and distributed by the 
monitors in charge of the boys. At the end of a 21-day 
course 26 boys were free from microfilariae; in a few of 
these relapse [or re-infection] occurred but the infection 
did not reach the initial level of intensity during the 
following year. 

Six boys were given 7 days’ treatment only; in four 
cases blood became negative one month later, and in one 
it became negative in 5 months; one boy required a 
second course of the drug. Treatment of the human 
cases brought about a great reduction in the proportion 
of infected mosquitoes. The arrival at the home of new, 
infected boys was reflected in an immediate increase in 
the number of infected mosquitoes trapped. Complete 
eradication of the infection was not achieved because of 
the introduction of new cases and because of the poor 
co-operation of some of the boys. 

The authors consider that better results might be 
attained if the treatment were given to the entire popula- 
tion at risk, and for periods of more than one week. 

L. G. Goodwin 
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1946-49. [In English.] Livapas, G. A., KOROYAN- 
NAKI, F. K., AND Issaris, P. C. (1949). Riv. Malariol., 
28, 257. 


During the last century malaria has had an overwhelm- 
ingly damaging influence in Greece which, until recently, 
** held a dismal first place in malaria in Europe and ranked 
among the most endemic areas of the world’’. Some 
improvement took place in the malaria situation over the 
latter part of this period as a result of a vigorous medical 
campaign for the wider use of quinine, the carrying out of 
major drainage schemes and other sanitary works, and 
the organization of malaria demonstration stations and 
the establishment by the Rockefeller Foundation, in 
co-operation with the Athens School of Hygiene, of a 
special service whereby malaria control was systematized 
and extended to the most endemic regions. Neverthe- 
less, malaria remained until 1945 the most important 
public health problem in Greece, small, scattered, rural 
communities suffering especially owing to the high cost 
and insufficiency of the available means of control. 

During the last pre-war decade, 1930-40, it was 
estimated that 68 per cent. (5,000,000) of the entire 
population of Greece lived in the endemic areas, while 
conditions of hyperendemicity prevailed in Macedonia, 
Thrace, and Epirus. The mortality from malaria was 
72-2 per 100,000 of the population for 1930-37, with an 
estimated total of | to 2 million individual attacks every 
year, causing a loss of 20 to 40 million working days. 
The spleen rate varied from 25 to 100 per cent., and the 
parasite rate from 10 to 50 per cent. amongst school- 
children. The direct economic loss from malaria amoun- 
ted to nearly 28 million U.S. dollars a year at the 1940 
rate of exchange. The chief vectors known in Greece in 
order of their importance are Anopheles elutus, A. super- 
pictus, and A. maculipennis, the sporozoite indices in 
1932-4 ranging from 0-07 per cent. to 1-48 per cent. 
Malaria transmission lasts from late May to mid- 
October. In school-children during the period 1930-8, 
49 per cent. of infections were with Plasmodium falci- 
parum, 27 per cent. with P. vivax, 22 per cent. with 
P. malariae, and 2 per cent. mixed, the proportion of 
P. falciparum infections rising with the incidence of cases. 

In 1946 a malaria control campaign was initiated, 
based exclusively on the use of DDT, and was carried 
out over the next 4 years. It included no important 
drainage schemes, no re-establishment of the malaria 
dispensaries, no special measures of suppressive medica- 
tion or treatment, and no re-stocking of breeding places 
with larvicidal fish. The campaign aimed at reducing 
anopheline density below malaria transmission level by 
a direct attack on the insects in the adult, and in certain 
cases the larval, stage. The central organization was 
provided by the Malaria Control Service of the Athens 
School of Hygiene, which supplied trained personnel to 
each prefecture, foremen and spray-men being recruited 
locally each season. Shortage of technical personnel and 
transport, rapid expansion, and politically unsettled 
conditions all added to the difficulties of the campaign, 
the purpose of which was practical rather than experi- 
mental. 

Residual spraying of houses and outbuildings was the 
most common method of control in villages. Larvicidal 
spraying from ground level was used in those “ urban- 
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rural’’ areas where foci of breeding were relative 
limited and their control therefore cheap. Howeve, 
where there was an influx of refugees, residual attack on 
the adults was preferred because of its simultaneously 
good results on vermin and other pests. In some Cases 
residual and larvicidal measures had to be combine; 
For lakes, rivers, and extensive swamps, spraying from 
the air was resorted to. Residual spraying was carried 
out in each controlled locality once a year between 
March and June, priority being based on epidemiologica| 
factors. Hand sprayers of the continuous-pressure type 
were found more suitable than those which work on inter. 
mittent pressure, which proved to be too fatiguing. 
Power sprayers were used when available. The surface 
of all ceilings and interior walls of houses and oy. 
buildings was sprayed, the dosage used leaving 1-8 g. of 
pure DDT per square metre of surface, which has been 
found to give protection for 6 months or longer. Experi- 
ence led to the general use of 25 per cent. emulsifiable 
DDT concentrates diluted locally with water to give a 
5 percent. emulsion. Solutions of DDT in oil (4 or 5 per 
cent.) and 50 per cent. DDT wettable powder were both 
tried, but abandoned. The protected population rose 
from 2,852,000 in 1946 to 3,981,471 in 1949. The work 
entailed 67,885 spray-man days in 1946 and 96,898 in 
1949. For larvicidal spraying from the ground, the 
25 per cent. emulsifiable DDT concentrate was diluted 
locally with water to give a | in 1,000 preparation, 0-02, 
pure DDT being applied to every square metre of water 
surface at intervals of 10 to 15 days. For spraying from 
the air a dosage of 0-012 g. pure DDT was applied per 
square metre of surface, but a desirable periodicity was 
found difficult to ensure owing to faults of organization, 
mechanical failures, and unfavourable climatic condi- 
tions. The burden of cost, borne initially by the control 
government with some assistance from outside agencies, 
is now being gradually transferred to the individual 
communities in the areas which have to be treated. The 
concomitant effect of DDT on other pests has made the 
control measures popular, as have other beneficial 
results, such as a reduction in incidence of sandfly fever 
and of leishmaniasis. The development of DDT- 
resistance among houseflies, which caused a weakening in 
popular support for the campaign during its second year, 
is being overcome by the application of ‘ octakler”. 
The authors emphasize that the results of dead 
mosquito counts and of careful surveys of possible 
outdoor shelters indicate that the disappearance of 
mosquitoes from sprayed quarters, which has been 
observed throughout Greece, is due to actual extermina- 
tion and not just to an irritant and repellent action of 
DDT. Potential breeding places in the neighbourhood 
of sprayed quarters were found to be indirectly and 
usefully affected by the residual treatment. As_a result 
of the campaign the parasite index in a large number 
of school-children examined in many villages and towns 
in the autumn fell from 1-79 per cent. in 1946 to 0-21 per 
cent. in 1947, 0-15 per cent. in 1948, and nil in 1949. 
Corresponding figures for a smaller number of infant 
blood smears were 0-18 per cent. in 1946 and nil in 
subsequent years. The splenic index amongst school- 
children in the controlled areas has fallen to one-hal 
or one-third of pre-war figures. There has been af 
impressive reduction of malaria incidence amongst troops 
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on strenuous duty in hyper-endentic areas. — Unsettled 
sonditions preclude the collection of firm statistical data, 
but the authors estimate that the campaign has reduced 
nalaria morbidity from about 100,000 cases in 1946 to 
15,000 to 20,000 cases in 1948, while the mortality from 
nalaria in 1948 “ approached zero’. The consumption 
of quinine was only about 2,320 kg. in 1948 compared 
with the pre-war annual figure of 30,000 kg. Though 
ihe campaign included no organized controls in the form 
of selected untreated areas, the authors emphasize that 
entomological observations in sprayed and unsprayed 
quarters and the steady reduction in the parasite and 
len indices of children, in malaria morbidity, and in 
quinine consumption contrast convincingly with circum- 
stances observed in isolated uncontrolled areas and leave 
90 doubt as to the highly preventive value of DDT 
control for malaria. 

{It is impossible in an abstract to do justice to such an 
instructive report of 43 pages.] J. Cauchi 


Unsuccessful Suicidal Attempts. AruierF, A. J.,. MCCUL- 
LocH, R., and ROTMAN, D. B. (1948). Dis. nerv. Syst., 
9, 174. 

In an attempt to investigate properly the reasons for 
suicide, 500 cases of unsuccessful suicide were studied 
during the period 1937-46, 100 “* unselected *’ cases being 
reserved for more detailed consideration. From the 
sientific point of view the success or failure of the 
attempt is unimportant. 

Of attempts made by persons under 20 only 38 per cent. 
could be considered genuine in that the attempt could 
have succeeded. Of attempts made by those between 
0 and 30, 52 per cent. could have been successful, and in 
the 50 to 70 age-group 99 per cent. of attempts may be 
considered genuine. The general finding that the 
incidence of suicide declined during the war years was 
confirmed, but there was a rise in 1944-5, the reason for 
which is unknown. The peak age-group in the 100 cases 
was 20 to 30 years, females preponderating in the younger 
groups and males in the older, so much so that in number 
of actual deaths for the older groups the ratio may be 
4males to | female. Alcohol consumption was a precipi- 
tating but not a causative factor in 40 to 50 per cent. of 
cases. While intellectual attainments could not be con- 


{ sidered of significance in the group, 41 per cent. of the 


persons were irregularly employed or unemployed at a 
lime when there was ample work for all. 

Psychiatric diagnosis showed that the greatest number 
of cases fell into the category of reactive depression, but 
all the classical psychiatric conditions were observed. Of 
the group of 100 persons 40 per cent. were certifiable, 
while a further 26 per cent. needed psychiatric supervision 
(the figures for the entire group were 33-4 per cent. and 
46-3 per cent. respectively). Only in those under 20 
was the certifiability rate low. P. N. Meenan 


A Preliminary of the Hypnotizability of Psychotic Patients. 
Witson, C. P., CormMen, H. H., and Core, A. A. 
(1949). Psychiat. Quart., 23, 657. 

It is sometimes said that psychotic patients are not 
amenable to hypnosis. To test this statement an attempt 
was made to hypnotize 53 patients in the admission ward 
of a large state hospital. The technique was so far as 


Possible standardized and two to five physicians witnessed 
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and assessed the results. On the whole, authoritarian 
methods were avoided and care was taken to avoid 
suggestion, except when this appeared specially indicated. 
The patients were simply told that they were receiving 
relaxing treatment. The average length of treatment 
was 30 minutes of which 3 to 10 minutes was occupied 
in induction; fifteen out of the 52 patients with organic 
disease and twelve out of eighteen with functional 
psychoses were hypnotized. 

It would appear that complete cortical function is not 
necessary for the induction of hypnosis. The latter may 
involve some short-circuiting or by-passing of cortical 
functions. A large number of the senile and arterio- 
sclerotic patients were suggestible, and there was no 
correlation between contact with reality and suggestibility. 
This treatment has the advantages that it needs neither 
special technique nor privacy and is rapidly carried out. 

R. G. Gordon 


Psychosomatic Factors in Functional Amenorrhea. 
KrocGer, W. S., and Freep, S. C. (1950). Amer. J. 
Obstet. Gynec., 59, 328. 

The authors re-state the relationship to amenorrhoea 
of emotional disturbances the causes of which may be 
obvious external stresses or some deep-rooted sub- 
conscious fear. The neuro-endocrine inter-relationships 
of the hypothalamus, pituitary, ovary, and uterus are 
discussed. The observations of Soskin suggest that 
there may be direct neurogenic control of endometrial 
vascularity, thus integrating psychic activity with uterine 
physiology, while Fuerstner believes that emotional 
factors interfere with the rhythmic impulses of the 
hypothalamus, enabling the autonomic nervous system 
to produce a direct effect upon the uterine endometrium 
in addition to the normal stimulation via the pituitary 
and ovaries. 

The diagnosis of functional amenorrhoea is facilitated 
by a history of psychological disturbance, but in the 
presence of latent psychological conflicts it is more 
difficult and may require psychiatric assistance (though 
the authors suggest that the gynaecologist should be his 
own psychiatrist in most cases). Full and frank dis- 
cussion, combined with hypoanalysis and psychoanalysis, 
are recommended. Typical case histories of functional 
amenorrhoea are given, with suggestions as to the correct 
psychiatric approach. Hormone therapy is described as 
disappointing in this type of case. J. L. Wright 


Is Susceptibility to Peptic Ulcer Inherited. The Occur- 
rence of Ulcer in Identical Twins. Ivy, A. C., and 
FLoop, F. T. (1950). Gastroenterology, 14, 375. 

The authors present a pedigree which shows a high 
incidence of peptic ulcer in a family of eight children, 
six boys (including monozygous twins) and two girls. 
The father had a duodenal ulcer, as had also three 
brothers of the twins; a further brother and sister 
probably had duodenal ulcer. Hence in this family of 
eight children three of the children had proven ulcers 
and two others probable ulcers. The question therefore 
arises, could five cases of ulcer occur by chance among 
eight siblings ? If a general incidence of 5 per cent. for 
peptic ulcer is used, only one family in several million 
8-children families will have five children with peptic 
ulcer, and only twelve of the one million 8-children 





186 


families in the United States will have three children with 
ulcer. If these calculations be accepted, then it would 
seem that factors other than chance, possibly heredity, 
were operating in this family. F. A. E. Crew 


Conjugal Incompatibility of A-B-O Blood Groups. (La 
incompatibilidad conyugal de los grupos sanguieos 
A-B-O.) Ramos, A. PERALTA, and ETCHEVERRY, 
M. A. (1949). Obstet. Ginec. Lat.-amer., 7, 543. 


Conjugal incompatibility of the ABO blood groups may 
lead to two clinical manifestations, erythroblastosis 
foetalis and habitual abortion. In 80 to 90 per cent. of 
cases of erythroblastosis foetalis Rh-factor incompati- 
bility exists, ABO-group incompatibility being respon- 
sible for the remaining 10 to 20 per cent. 

Diagnosis of ABO incompatibility depends on the 
finding of anti-A or anti-B antigens in high titre. Progno- 
sis depends on whether the titre rises during pregnancy. 
The question of premature termination of pregnancy 
depends on many factors. From the newborn baby, 
cord blood must be taken for ABO and Rh-factor 
grouping, Coombs testing, cell count, estimation of 
haemoglobin, study of the erythroblasts, and estimation 
of icteric index. The Coombs test is of relatively little 
value in diagnosis of ABO-group incompatibility, though 
of value in Rh-factor incompatibility. In certain cases, 
double incompatibility may be present and it is important 
to recognize these cases. The diagnostic tests enable a 
decision to be made as regards treatment. In mild cases 
none is required. In moderate cases transfusion of 
compatible blood is needed, while in severe cases 
exsanguination-transfusion should be practised. 

In 50 per cent. of cases of habitual abortion ABO-group 
incompatibility is found, but Rh-factor incompatibility 
is present in only 6to 7 percent. ABO-group incompati- 
bility exists in 35 per cent. of marriages. The clinical 
manifestations of ABO-group incompatibility appear 
early in pregnancy since the antigens are normally 
present in the mother and do not result from sensitization. 
Routine investigation will help in elucidating cases of 
habitual abortion, and also in saving infants by induction 
of premature labour and treatment in the first few days 
of life. ABO-group incompatibility tends to produce 
mild symptoms in the infant, and unless the routine tests 
are performed the diagnosis may be overlooked. 

Josephine Barnes 


Familial Neuroparalytic Keratitis with a Number of 
Hereditary Nervous Degenerations in the Same Stock. 
(Kératite neuroparalytique familiale et héreédo-dégene- 
rescences nerveuses multiples dans uné meme tribu.) 
JéEquier, M., and Verrey, A. (1950). Schweiz. med. 
Wschr., 80, 39. 


This article contains the fourth description of a 
degenerated stock in the South of France. The authors 
claim as the result of thorough investigations that here an 
anomaly of the central nervous system is inherited in a 
recessive manner and has become manifest in two 
consanguinous marriages. There is a primary syringo- 
bulbar affection, giving rise to anaesthesia and hypo- 
aesthesia of the face and of the eyes respectiveiy in a 
region chiefly innervated by the first branch of the 
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trigeminal nerve, but sometimes extending outside that 
region and even affecting the upper limbs. Sever 
ulceration of the cornea, even with perforation, hypopyon 
and anterior polar cataract, may develop in the eariie 
years of life. The authors are inclined to accept priman 
trophic disturbances and not an unperceived trauma as 
the origin of this in all cases. Both sibships mentione; 
above contain a less severely affected case, in which ther 
is disturbance of thermal and pain sensitivity withoy 
corneal ulceration, but sometimes with trophic defects jp 
other regions. There is One exception to the rule of 
recessivity in the first sibship, where an affected daughter 
from a marriage with a non-affected and unrelated map 
had a child with lumbo-sacral signs. This may be 
variety of manifestation in a heterozygote. The offspring 
of another consanguineous marriage, a girl, had symp: 
toms of severe real syringomyelia without eye symptoms: 
this developed after her 12th year. In this stock the firs 
ancestors married in 1792. All persons who showed the 
recessive sensory anomaly were related to these ancestor 
by both parents. The same thing occurred in a case of 
sclerosis multiplex, one of paraplegia and other symp. 
toms, and two cases of congenital ptosis. But in addition 
to these cases the authors found a number of degenerative 
signs in persons who were related to the ancestors only in 
one line, for example, in a case of sclerosis multiplex, one 
of paraplegia, two cases of ptosis in brothers, a case of the 
Marcus Gunn syndrome, and one case of severe ence. 
phalopathy with oligophrenia, cerebellar symptoms, 
epilepsy, and other signs. The history of 42 persons 
with protanomalopsia in this stock will be discussed in 
another paper. P.J. Waardenburg (Excerpta Medica) 


A Clinical 
UpsHaAw, B. Y., and Mont- 
Arch. Derm. Syph., Chicago, 


Hereditary Anhidrotic Ectodermal Dysplasia. 
and Pathologic Study. 
GOMERY, H. (1949). 
60, 1170. 


Four cases are recorded of this syndrome, which is 
characterized principally by anhidrosis or hypohidrosis, 
hypodontia or anodontia, and hypotrichosis. The 
patients’ facies may strongly suggest congenital syphilis, 
with high, wide brows, prominent frontal bosses, 
depressed nasal root and bridge, and thick lips with 
radiating furrows about the mouth. Their skin, hovw- 
ever, is unusually soft, thin, and feminine. In addition 
to total or almost total lack of sweat-gland function 
under all environmental conditions, sebaceous gland 
activity is usually diminished to a variable degree, but 
apocrine function may be normal. At ordinary tempera- 
tures and at rest the amount of insensible perspiration is 
sufficient to maintain a normal temperature in these 
patients, but in a high environmental temperature that 
of the anhidrotic patient rises rapidly up to 104 F 
(40° C.), with proportionate rise in pulse and respiration 
rates. 

In the differential diagnosis, the authors discuss hidroti 
ectodermal dysplasia, Werner’s syndrome, Rothmund’ 
syndrome and the Hutchinson-Guilford type of progerié 
and summarize in a table the essential features of each. 

The syndrome should be recognized early, so that the 
child is not unnecessarily exposed to heat and so that 
dental prostheses may be made and plastic repair of the 
saddle nose deformity undertaken. 

E. W. Prosser Thomas 
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polytopic Hereditary Enchondral Dysostoses. (Polytope 

erbliche enchondrale Dysosten.) Coccut, U. (1959). 

Fortschr. Rontgenstr., 72, 409. 

The term “ polytopic hereditary enchondral dysos- 
ses” covers three main groups of cases, the Leri, 
Morquio, and Pfaundler-Hurler types. The Leri type 
is transmitted by a mendelian dominant, but there are no 
corneal lesions. The gene in the Morquio is recessive 
and there are no corneal lesions, and the gene in the 
Pfaundler-Hurler type is recessive, while corneal lesions 
ye present. The common features of the types are 
wmmetrically occurring lesions of the epiphyses, 
dwarfism, mental retardation, limitation of movement, 
anda familial incidence. There may also be deformity of 
the thorax and of the hands and feet. A series of 
305 cases in the world literature is reviewed and fitted 
into the three categories, and a case is described in detail 
which falls into the last group. 

Some thirteen families, with 42 cases, have been 
described of the first type. Mental retardation is usually 
the presenting symptom, dwarfism becoming apparent 
during the second or third year. On the whole this is the 
group of which the members most nearly approach 
normal. The main lesions are in the large joints, showing 
epiphysial irregularities. The metacarpals and metatarsals 
are often short and the tarsal and carpal bones seem 
irregular. On the whole these children have normal 
faces. 

Children in the second (Morquio) group are more 
deformed, with commonly a kyphosis, keeled chest, and 
short neck. Radiologically there is deformity of 
lumbar vertebrae in 75 per cent. of cases. Hepatomegaly 
and splenomegaly are more common than in the first 
group, though blood chemistry in both groups is usually 
normal. The usual presenting feature is mental back- 
wardness, noted before physical retardation. Some 125 
families with 184 cases are described in the literature. 

In the last group 59 families with 79 cases have been 

found. These children show the greatest changes, 
physically and mentally. Dwarfism with gross kyphosis 
is the rule. Besides the bony changes, splenomegaly 
and hepatomegaly are common; 71 children had corneal 
lesions and fourteen were deaf. Most children had facial 
changes, with broad noses, and hydrocephalus with a 
typical square-headed appearance. The child described 
has been followed up since 1929, when he was 2 years old. 
Although presenting many of the classical manifestations 
of Hurler’s syndrome, he is mentally normal and does not 
have the typical gargoyle face. 
[This is an excellent review of the literature on the 
subject, with a full bibliography. The classification 
suggested, if proved practicable, would be of great value 
in clearing up this rather untidy group of abnormalities. ] 
J. G. Jamieson 


The Effect of Inherited Antibodies on the Active Immuniza- 
tion of Infants. GREENBERG, L., and FLEMING, D. S. 
(1950). J. Pediat., 36, 143. 


The feasibility of immunization during the first 
6months of life is of great interest in the light of Canadian 
vital statistics, which show that during the decade 
1938-48, 9 per cent. of the deaths due to diphtheria, 75 per 
cent. of the deaths due to pertussis, and 4 per cent. of the 
pa due to tetanus occurred in infants under | year 
of age. 
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An alum-precipitated, combined preparation contain- 
ing 50 Lf diphtheria toxoid, 20 Lf tetanus toxoid, and 
20,000 million Haemophilus pertussis organisms per ml. 
was administered in 3 doses of 0-5 ml. at monthly 
intervals to 105 children from 2 to 6 months old. Before 
the inoculation a sample of blood had been taken from 
each child and each serum had been titrated for its level 
of diphtheria antitoxin and, a sufficient quantity of serum 
permitting, also for tetanus antitoxins and _ pertussis 
agglutinins. Four weeks after the last injection this 
procedure was repeated. 

None of the samples of serum examined before 
immunization had any pertussis agglutinins, 30 per cent. 
had at least 0-002 unit of diphtheria antitoxin, and 3 per 
cent. had at least 0-001 unit of tetanus antitoxin per ml. 
One month after the final inoculation the average 
diphtheria antitoxin titre for the 30 per cent. of children 
with a natural immunity level of 0-002 unit per ml. of 
diphtheria antitoxin was 0-51 unit per ml., while the 
average antitoxin titre for the 70 per cent. of children 
deficient in natural immunity was 0-92 unit per ml. The 
tetanus antitoxin levels after immunization varied between 
0-128 and 8-192 units per ml. with an average titre of 
0-71 unit per ml. Pertussis agglutinin levels could be 
tested in 90 children only, of which 4 had no agglutinins, 
45 had titres varying from | in 4 to | in 128, and 41 had 
titres varying from | in 128 to 1 in 4,096. These samples 
were taken, however, 2 to 3 months before the reputed 
maximum response to anti-pertussis vaccination occurs. 

The conclusions drawn are that: (1) active immuniza- 
tion of infants of 3 and 4 months of age is practical and 
advisable; (2) the presence of inherited antibody has 
some effect in depressing the response to diphtheria 
toxoid but does not prevent satisfactory immunization; 
(3) the response to tetanus toxoid is very satisfactory; 
(4) 96 per cent. of the children show a response to whoop- 
ing-cough vaccination though the agglutinin titres 
obtained may not be a true indication of the full response. 

K. S. Zinnemann 


Familial Haemorrhagic Diatheses with Prolonged Bleeding 
Time (Pseudohaemophilia, Thrombopathias). [In Eng- 
lish.] IMERSLUND, O. (1949). Acta paediatr., Stockh., 
38, 311. 

The author gives an account of 22 cases of a familial 
chronic haemorrhagic diathesis, with prolonged bleeding 
time but with a normal thrombocyte count, coagulation 
time, and clot retraction, and with capillary resistance 
sometimes raised, as first described by von Willebrand. 
There were twelve females and ten males, aged between 
2 months and 73 years. Clinically they showed, in 
addition to prolonged bleeding from wounds, petechiae, 
ecchymoses, and epistaxis. The large flat haemorrhages 
of the haemophiliac were not found. A detailed table 
of all cases, showing coagulation time, clot retraction, 
bleeding time, and platelet count is given. In six cases 
the thrombocyte count was below normal but in no case 
was any morphological abnormality found. Coagulation 
time was normal in all cases, and clot retraction slightly 
delayed in five cases out of twelve investigated. It is 
noted that the condition is cyclical, periods of severe 
bleeding tendency alternating with almost normal 
periods. 

The important observation is made that there is no 
relation between the number of thrombocytes and the 
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tendency to bleed, either in a number of cases or at 
different times in the same case. The second important 
observation is that, in nineteen of the 22 cases, the condi- 
tion was familial. A detailed series of charts showing 
sibship pedigrees suggests that two different types of 
hereditary diathesis, one with a recessive and the other 
with a dominant factor, are involved. 

The author is of the opinion that the underlying 
causes of the haemorrhage in this condition and in that 
of essential thrombopenia are the same, and that in 
neither case has the condition anything to do with the 


thrombocytes. E. H. Johnson 
Hormonal Hermaphroditism: Six Cases. (La_inter- 
sexualidad hormonal. Seis observaciones.) SALABER, 


J. A., DEL CASTILLO, E. B., CONTRERAS OrTIz, N., and 

NoGugs, A. (1949). Medicina, B. Aires, 9, 399. 

The authors give a resume of previous work by various 
investigators. They divide sexual abnormalities into 
two types—those due to a disturbance of sex-determina- 
tion of chromosome and genotype origin, and those due 
to an interference of hormonal origin in the evolution 
and differentiation of the sexual apparatus. An account 
is given of Klebs’s classification. Six cases of herma- 
phroditism are described, two in genetically male 
subjects and four in females. The possible hormonal 
mechanism of the abnormalities is discussed, together 
with an account of the results obtained by hormone 
therapy, adrenalectomy, and surgical treatment. 

Réne Méndez 


Value of X-Ray Therapy in Amenorrhea and Sterility 
Associated with Endometrial Hyperplasia. WOLFE, 
S. A. (1950). Amer. J. Obstet. Gynec., 59, 259. 
This paper from the Long Island Medical College 

discusses the pathology, symptoms, and treatment of 
endometrial hyperplasia. Abnormal uterine bleeding is 
regarded as the prime complaint in endometrial hyper- 
plasia, but the occurrence of amenorrhoea, hypomenor- 
rhoea, and sterility is emphasized. The authors mention 
in the differential diagnosis of the condition uterine or 
tubal gestation, anaemia, conditions associated with low 
blood protein levels, hyperthyroidism and hypothyroid- 
ism, basophilic adenoma of the pituitary, adrenal 
tumours, and ovarian deficiency. Therapy of amenor- 
rhoea with hyperplasia is difficult; administration of 
progesterone or chorionic gonadotrophic hormone is 
unsatisfactory, and poor results are obtained with 
pregnant mares’ serum and “synapoidin’’ alone or 
combined with other hormones. The _ replacement 
therapy of Hamblin is not regarded as an established 
cure. Removal of the follicular cysts may relieve 
amenorrhoea and x-ray treatment may yield similar 
results, which are briefly reviewed. The disadvantages 
of x-ray treatment are the possibility of ovarian damage 
and abnormality in future babies; the authors consider 
that x-ray therapy should be employed only as a last 
resort. 

Detailed records of three cases of endometrial hyper- 
plasia treated at the Long Island School of Medicine are 
given; amenorrhoea and sterility were the main com- 
plaints. After unsuccessful hormone therapy, the first 
patient was given an x-ray dose of 800 r to the pituitary 
fossa without improvement; a dose of 50 to 70 r was then 
given to the ovaries at weekly intervals for 3 weeks. 
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The second patient received x-ray therapy to both th 
pituitary gland and ovaries, a normal secretory pn 
metrium and regular menstruation being produce 
The third received 50 to 75 r at weekly intervals fy 
3 weeks to both the pituitary and ovaries. The first and 
third patients subsequently had normal children, While 
the second voluntarily avoided conception. 

It is concluded that pregnancy soon after x-ray therap, 
results in abortion; later, infants are born normal by 
abnormalities in following generations are possible. _ 

Derek Freeth 





The Dating of Ovulation and Other Ovarian Crises }, 
Histological Examination in Comparison with the Farri: 
Test. Corner, G. W., Farris, E. J., and Corney 
G. W., Jnr. (1950). Amer. J. Obstet. Gynec., 59, 5\4 
The authors report the results of an investigation to 

determine the accuracy of the Farris test (study of ovarian 
hyperaemia in the rat after injection of patient’s urine 
for ovulation, which is based on the presence of a gonad. 
trophic substance in the urine of women on the 4 days 
preceding ovulation. This test was performed in ¥ 
patients due for operation in the following fortnight; a 
operation specimens of ovaries and endometrium wer 
removed for histological examination. Thus the date of 
ovulation could be determined in three ways: by histo- 
logical study of the corpus luteum, by histological study 
of the endometrium, and by the rat test. In thiry 
patients ovulation occurred, and in 26 of these the result 
of the urinary test agreed with the histological data to 
within one day, while in the other four cases there was a 
discrepancy of 2, 3, or 4 days. Of the nine patients who 
failed to ovulate the urinary-test findings agreed with the 
histological data in three cases, but in six cases the former 
test gave a false-positive result; each of these patients 
was found to have a large follicular cyst with retrogressive 
changes in the granulosa. 

[The accuracy of this test for ovulation is not compared 
with that of the basal temperature chart, which is 
probably the most useful test so far available.] 

W. A. Mill 





The Effect of Adoption on Fertility and Other Reproductive 
Functions. HANson, F. M., and Rock, J. (1950). 
Amer. J. Obstet. Gynec., 59, 311. 

The authors have tested the validity of the widely- 
held belief that following adoption a childless couple 
often have a child of their own, adoption being believed 
to relieve an inhibiting psychogenic factor. They 
studied 202 couples who adopted children through 
agencies between 1938 and 1948. Fifteen of these 
(8 per cent.) reported subsequent pregnancies, a rate 
which is not higher than the spontaneous cure rate in any 
random sample of infertile marriages. Of 85 cases of 
sterility which were fully investigated, absolute sterility 
was proved in fifteen, leaving seventy potentially fertile 
couples, of whom eleven (15-7 per cent.) subsequently 
reproduced. In only one case did it appear objectively 
that the pregnancy might have been due to relief of a 
psychogenic factor, although three other couples claimed 
that the relief of strain and tension following adoption 
was a factor in the subsequent conception. Other effects 
noted as following adoption included diminished tension 
and increased enjoyment during intercourse (22 out of 85) 
and loss of menstrual discomfort (nineteen out of 85). 
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The authors conclude that, as in only four out of 
seventy cases was conception possibly due to improve- 
ment in emotional tone, adoption is not a likely cure 
for sterility. J. L. Wright 


Radical Treatment of Abortion. An Analysis of One 
Thousand Cases. SaAFrorD, H. B., and LONGWorTH, 
FE. F. (1950). Amer. J. Obstet. Gynec., 59, 398. 

The authors present an analysis of 1,000 cases of abor- 
tion admitted to the gynaecological service of the 
Metropolitan Hospital, New York. The survey was 
made in two parts, the records of the larger group, 
containing 654 patients, being the more complete. In 
20:6 per cent. of these the abortion had been criminally 
induced. Analysis showed that spontaneous abortion 
was most likely to occur at the times of suppressed 
menstruation during the first 4 months. 

All these patients were treated by surgical evacuation 
of the uterus, with the exception of a small [but unspeci- 
fied] number who were practically moribund on admission 
and another small group in which, for unstated reasons, 
the procedure was considered technically unsuitable. 
Infection was not regarded as a contra-indication to 
surgical interference. Digital curettage was considered 
the best method of emptying the uterus, but sponge 
forceps and even a sharp curette were also used. The 
authors favour surgical evacuation of the uterus because 
they believe it decreases the hazards of infection and 
haemorrhage, lessens the chance of development of 
chorionepithelioma, and reduces the stay in hospital. 

Although surgical evacuation of the uterus was the 
basis of the treatment, oxytocic drugs, uterine packing, 
transfusion, and chemotherapy were all used as the need 
arose. Uterine packing was adopted pre-operatively 
or post-operatively, or both, in 677 cases; 140 patients 
received transfusions and in all of these the uterus was 
packed. A study of morbidity rates did not show 
any marked increase due to active surgical treatment. 
The average stay in hospital was 8-5 days. There were 
three deaths, but two are not regarded ‘as being related 
to the abortion, the patients dying from pulmonary 
tuberculosis 70 days and 142 days respectively after 
operation. 

[These results are good, but to make the paper com- 
plete the authors should have stated the number of 
cases rejected from the series either because they were 
believed to be moribund or for the unspecified technical 
reasons. ‘* While there’s life there’s hope” is seldom 
better illustrated than in the dramatic response to 
adequate treatment of a woman apparently moribund 
because of post-partum or post-abortal bleeding.] 

J. Stallworthy 


Phosphatase in Pregnancy. Raj AMRITMAHAL, G., and 

— A. (1950). J. Obstet. Gynaec. Brit. Emp., 

, 73. 
_ [Throughout this paper, the term “ phosphatase ” 
is used to imply “* plasma alkaline phosphatase ”’.] 

The authors, working at the All-India Institute of 
Hygiene at Calcutta, set out to investigate the adequacy 
of the diet of pregnant Indian women with regard to 
calcium and vitamin-D intake. They assumed that an 


increase in alkaline-phosphatase concentration in the 
plasma denoted some degree of deficiency in one or both 
The alkaline-phosphatase content of 


of these factors. 
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single samples of plasma from 99 patients at stages of 
pregnancy ranging from 13 to 38 weeks, from twelve 
normal non-pregnant subjects, and from six post-partum 
cases was assayed by King’s method, using a Leitz 
colorimeter. Care was taken to ensure that the patients 
were clinically free from jaundice and bone disease, and 
that none was supplementing her diet with vitamin D. 
In addition the condition of the teeth and nature of the 
diet were noted. 

The results were grouped according to the stage of 
pregnancy in 4-weekly periods, and it was found that in 
each successive period there was a significant increase in 
plasma alkaline-phosphatase level and that this increase 
could be represented by the equation, y=0-57x-+-0-85, 
where y is the concentration of alkaline phosphatase 
in King-Armstrong units per 100 ml. plasma and x is 
the duration of pregnancy in weeks. The general findings 
are thus in line with those of earlier workers, although 
accurate comparison is impossible because of differences 
in technique. The authors conclude that their findings 
indicate widespread calcium and vitamin-D deficiency 
in these cases, and that an increased plasma phosphatase 
level indicates a subclinical deficiency. 

[While it may well be true that such deficiencies exist, 
there seem insufficient grounds at the moment for 
supposing that such deficiencies will influence alkaline 
phosphatase to any great degree. Data given by Ebbs, 
Tisdall, and Scott (J. Nutrit., 1941, 22, 515) are insufficient 
to determine whether the differences found in plasma 
alkaline phosphatase between one group of women on 
a poor diet and another on a diet supplemented with 
vitamin D are statistically significant or not.] 

A. Tickner 


Pregnancy and Labor Experiences of Elderly Primi- 
gravidae. Waters, E. G., and WaGer, H. P. (1950). 
Amer. J. Obstet. Gynec., 59, 296. 

Pregnancy and labour is reviewed in a series of 
649 primiparae over 35 years of age, delivered at the 
Margaret Hague Maternity Hospital, Jersey City, during 
a 10-year period. There were 56,396 deliveries in all, 
and the elderly primiparae are compared with a group 
of 649 primiparae under 25 years of age selected at 
random. 

During pregnancy, cases of toxaemia were about twice 
as common in the elderly group. Ante-partum haemor- 
rhage and intra-uterine foetal death were three times as 
common. Intervention during the course of labour was 
indicated more frequently, and the total foetal loss was 
double that in the younger group, while the maternal 
death rate was 1:2 per cent., the high incidence mainly 
being accounted for by the increase in Caesarean section 
rate. On the whole, however, there appears to be a 
favourable outlook for the elderly patient who comes to 
her first pregnancy in good physical condition, without 
cardiac, vascular, or degenerative disease. D. M. Stern 


The Permeability Problem in Pregnancy. I. Comparative 
Studies of Capillary Permeability in Normal Pregnancy. 
(Das Permeabilitatsproblem in der Schwangerschaft. 
I. Vergleichende Untersuchungen iiber die Kapilar- 
permeabilitat in der physiologischen Schwangerschaft.) 
HEROLD, L. (1950). Z. Geburtsh. Gyndk., 132, 145. 
Working at the Medical Academy of Diisseldorf the 

author compared capillary permeability in twenty 
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non-pregnant persons with thatin twenty women in the first 
and twenty in the second half of normal pregnancy. By 
applying a plaster of cantharides to the skin, vesicles were 
produced; the albumin and globulin content of these 
vesicles was ascertained by a gravimetric method after 
8 to 10 hours and compared with that of serum obtained 
from the cubital vein at the same time. 





Serum Vesicle Difference 

Albu-| Glo- Albu- Glo- Albu- Glo- 

min bulin’ min bulin’ min bulin 

Non-pregnant -- 4°80*| 2°81 3-60 | 2-27 | 1-20 | 0-54 
First half of normal 

pregnancy ” ..| 4°29 | 2°83 3°24; 2-29 | 1-05 | 0-54 
Second half of normal 

pregnancy ei -| 2°38 | 2°86 | 2°37 | 2°63 |; 1-21 | O-23 





* Figures are expressed in g. per 100 ml. 


The table, a digest of three larger tables, shows: 
(1) the well-known diminution of serum albumin content 
during pregnancy; (2) an increased capillary permeability 
for globulin during the second half of pregnancy 
(Eppinger’s ‘albuminuria into the tissues”). While 
realizing that these results were obtained by an un- 
physiological method, the author stresses the importance 
of increased capillary permeability during pregnancy 
for the explanation of oedema and turgescence of organs. 

N. Alders 


A Study of Face Presentation in the Normal Mature 
Fetus. Tucker, B. E., SOLOMKIN, M., and ABRAMS, B. 
(1950). Surg. Gynec. Obstet., 90, 199. 

Statistics for the past 163 years of face presentations 
encountered at the Chicago Maternity Center are 
presented. Of the 39,687 babies delivered, 73 presented 
by the face and of these 64 were “ mature normal” 
babies: six were born of primiparae and 58 of multiparae; 
six were anencephalic monsters and three were premature 
babies. In the aetiology two factors stand out: multi- 
parity and occipito-posterior presentation. Cephalo- 
pelvic disproportion was not found to be a cause in any 
case in this series. There was no unusual incidence of 
large babies. There were no cases of pelvic tumour, 
constriction of the cervix about the baby’s neck, or 
placenta praevia. Loops of cord were found around the 
neck in 27-6 per cent. of these cases, but this is almost the 
same as the percentage for the entire hospital service 
(27-2 per cent.). However, fatal compression of the cord 
is more likely to occur in face presentation when the cord 
lies between the subocciput and the back of the neck. 
There was one case of prolapsed cord. This was 
associated with a major operative procedure and resulted 
in a neonatal death. No cases of primary dolichocephaly 
were encountered, although secondary dolichocephaly is 
usual; shortening of the neck muscles or protrusion of 
the anterior part of the neck was never observed. 

In 41 cases the chin was anterior, in ten transverse, and 
in thirteen posterior. The first stage of labour was 
slightly shortened and the second stage lengthened. 
Spontaneous delivery occurred in four-fifths of the cases. 
Of the 41 mento-anterior cases, forty were delivered 
spontaneously. There was one stillbirth in this group; 
the foetal heart sounds disappeared during the first stage. 
The clinical diagnosis was foetal asphyxia. 


ABSTRACTS 





Of the ten mento-transverse cases, rotation and spon. 
taneous delivery occurred in five, rotation not taking 
place, and delivery being assisted in five. There Was One 
foetal death in this group due to compression of the cor 
Of the thirteen mento-posterior cases, spontaneoy; 
mento-rotation and delivery occurred in seven. In gj 
there was no spontaneous rotation and delivery had to be 
assisted, with foetal death in two cases. 

The authors conclude that in cases in which operatiye 
interference is indicated, the simplest procedure vill 
generally yield the most satisfactory results; in general, 
a low foetal mortality will follow a policy of nop. 
interference while progress is being made. 

Lilian Raftery 


The Upper Limit of Duration of Pregnancy in Paternit 
Cases. (Die obere Grenze der Schwangerschaftsdauer 
im Vaterschaftsgutachten.) HOLLENWEGER-Mayr, B. 
(1949). Zbl. Gyndk., 71, 1067. 

The cases of extreme prolongation of pregnancy 
hitherto described in the literature are critically discussed, 
As regards conclusive evidence the following data are 
required: (1) allowance for late conception; (2) regu. 
larity of menses before pregnancy: (3) regular antenatal 
control (beginning in the second and third month of 
pregnancy): (4) absence of bleeding in early pregnancy, 
In 1-95 per cent. of the 1,541 cases of full-term pregnancy 
observed by the author bleeding occurred during 


pregnancy. The following possible causes of bleeding 
are mentioned: (1) ovulation: (2) implantation; (3) 
abortion; (4) cyclical bleeding; (5) erosions. The 


author suggests that only two certain cases of a duration 
of pregnancy greater than 302 days are to be found in 
the literature of the last 55 years. To cast some light 
on this problem of premature infants, the author 
investigated 1,541 pregnant women of whom twelve 
claimed a duration of pregnancy of 330 days and more, 
but in no case could the postulates above mentioned be 
fulfilled. Of these cases five had to be excluded because 
of cyclical irregularities, three on the ground of medical 
examinations, one because of the time of first foetal 
movements, one because of bleeding, and two because of 
lack of antenatal control. 

The conclusion is drawn on the basis of this investiga- 
tion that, though prolongation of pregnancy is frequently 
claimed, it is very difficult to establish its existence. 

Albert Eichner 





Has there been an Increase in the Duration of Pregnancy 
in Post-war Years in Relation to Medico-legal Decisions? 
(Ist eine Verlangerung der Schwangerschaft im Sinne 
der gesetzlichen Empfangniszeit in den Nachkriegs- 
jahren eingetreten ?) KRrAussoLp, E. (1949). Zbl. 
Gyndk., 71, 1075. 

The author states that the average duration of @ 
normal pregnancy varies between 270 and 273 days after 
conception or between 280 and 283 days after menstrua- 
tion, the average length of an infant at term being 
50 to 52 cm. with a weight of about 3,000 g. Uncon- 
trollable sources of error due to the unreliable history 
given by some pregnant women are referred to. Anom- 
alies in foetal growth, pathological conditions in the 
uterus, and increased or decreased formation of liquor 
amnii may make it impossible to determine exactly 
the length of pregnancy. 
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Since it has lately been stated that in Germany there 
sa tendency to increase in the duration of pregnancy, 
due to post-war conditions, the author investigated 1,543 
gases in which infants were born at term between August, 
945, and November, 1948. Cases of twins, malforma- 
tions, severe disease during pregnancy, nearly all operative 
jeliveries, and cases with uncertain menstrual history 
were excluded. The average daily intake of calories 
py these pregnant women was about 1,700. The 
average duration of pregnancy was 281:62 days. By 
the 282nd day 83 pregnancies (5-3 per cent.) had termin- 
ated; from the 279th till the 285th day after the beginning 
of the last menstrual period, 234 (27-9 per cent.) and from 
the 286th till the 302nd day 1,423 (92 per cent.) deliveries 
took place; 67 deliveries (4-3 per cent.) took place after 
the 302nd day and 57 (3-7 per cent.) before the 260th day. 
Assuming that the 12th day of the menstrual cycle is the 
optimum one for conception 99-3 per cent. of all preg- 
nancies were finished by the 302nd day: if the time of 
conception is prolonged up to the 21st day 100 per cent. 
lie within the medico-legal limit. In other words, an 
increase Of the duration of pregnancy beyond that 
admitted in medico-legal decisions could not be verified. 
A slight increase in the average length of the newborn 
infant was Observed (average 51-8 cm. against 51-4 cm. 
inthe years 1939-46). Vhe average weight was 3,230°76 
g,, this representing a loss of weight of 200 g. in com- 
parison with deliveries in the years before the war. 

Albert Eichner 


The Early Yield of Human Milk, and its Relation to the 
Security of Lactation. WALLER, H.(1950). Lancet,1,53. 
It is important to ascertain how many of the thousands 

of women in Britain who do not breast-feed their babies 

are truly incapable of doing so, and how many are 
needlessly giving it up. Figures are given of the total 
average yield of breast-milk on the Sth and 10th days after 
delivery of 200 primiparae and 200 multiparae who have 
passed through one maternity hospital. These particular 
days were chosen because on the Sth day “* fullness of the 
breasts is usually at its height, whereas by the 10th day 

feeding should, as a rule, be smoothly under way as a 

result of the milk’s outflow having become free; by then 

also the baby’s appetite may be expected to have 
increased, and it will have acquired skill in feeding’. 

Women whose babies weighed under 6 Ib. (2-72 kg.) 

were excluded. The figures showed that the younger 

mothers produced more breast-milk than the older, and 
the multiparae more than the primiparae. The out- 
standing fact that these figures revealed was that three- 
quarters of the primiparae and four-fifths of the multi- 
parae yielded 20 oz. (568 ml.) or more by the 10th day— 

that is, enough milk to provide a 9-Ib. (4-kg.) baby with 44 

Calories per Ib. (0-4 kg.) of its birth weight. There were 

seven with virtual agalactia. On the Sth day the babies 

were taking 58 per cent. to 69 per cent. of the total yield, 
but by the 10th day this had risen to 83 per cent. in the 
heaviest babies and 71 to 73 per cent. in the 6-lb. babies. 

These figures lend no support to the view that a high 

Proportion of women are physiologically incapable of 

producing enough milk to nourish their babies. 

It has been well established in dairy science that regular 
mptying of the mammary gland is necessary to maintain 
continued milk secretion and that insufficient removal of 
milk lowers the yield and can bring production to an end. 
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The figures given show that on the 10th day many of the 
women had some residual milk after their babies had 
been fed. It is an impressive fact, as the author points 
out, that many mothers whose infants are artificially fed 
give a history of pain in the breast and over-loading in 
the first week of lactation: later the breasts are seen to 
have become smaller. Such cases suggest that failure 
of breast-feeding is the result of overloading and stasis. 
If this is correct, the variations in yield, and the small 
contribution to emptying the breasts which many new- 
born infants can make, call for reconsideration of the 
customary management during the lying-in period, on the 
assumption that insufficient emptying of the breasts in 
the early days after delivery is a common reason for a 
rapid decline in milk yield and may lead to its early 
suppression. Jas. M. Smellie 


The Incidence of Breast-feeding after the 1939-45 War. 
(Uber die Stillfahigkeit nach dem zweiten Weltkrieg.) 
Wieser, W. (1950). Zbl. Gyndk., 72, 171. 

The author investigated the incidence of breast-feeding 
in women attending a clinic in Kiel in the years 1946-49. 
The figure for breast-feeding after normal delivery at 
term was about 90 per cent. An increase in this figure 
hardly seems possible. The good results were due to 
attention to the principles recommended by Jaschke; 
efforts to increase the incidence of breast-feeding by 
means of drugs have been dropped, and extra intake of 
fluids is regarded as unphysiological. The fact that 
mothers suffering from renal disease during pregnancy 
are amongst the best milk donors in spite of limited 
intake of fluids and calories is referred to. The author 
makes the point that a well trained staff of nurses is 
essential to obtain good results in breast-feeding. 
Artificial feeding was most commonly necessary because 
of pulmonary tuberculosis of the mother; other maternal 
causes were nephrosis, mastitis, myocarditis following 
diphtheria, thrombosis of the leg veins, scarlet fever, 
hypoplasia of the mammae, cracked nipple, paratyphoid 
fever, epidemic jaundice, pulmonary embolism, and 
epilepsy. Inability of the infant to feed was caused by 
malformation or trauma during delivery. Treatment of 
mastitis with x rays is highly recommended, results 
obtained being as favourable as with other conservative 
procedures. Stress is laid on the relation of erythro- 
blastosis to breast-feeding. One case is reported in 
which, always after the first breast-feed, three successive 
infants of the same mother died. This may have been 
due to Rh-factor incompatibility. The incidence of 
breast-feeding after operative delivery (Caesarean 
section and forceps) of full-term infants amounted to 
51-2 per cent.: in 36 per cent. additional milk from other 
mothers had to be given, and in 12-6 per cent. artificial 
feeding was needed. The incidence of full breast-feeding 
in mothers with fever in the puerperium was only 75:5 
per cent. on discharge from hospital. In the author's 
experience great loss of blood during delivery does not 
reduce lactation, but prolonged bleeding during the 
puerperium may stop lactation. Albert Eichner 


Analysis of Premature Mortality Rates. PLATTNER, E. B., 
Stein, A. F., and Gerper, H. X. (1950). Pediatrics, 
5, 193. 

This study from Cook County Hospital, Chicago, 

gives an analysis of 523 deaths occurring in 2,910 





192 


premature infants admitted from 1941 to 1946. It presents 
death rates according to birth weight, sex, race, and 
whether the babies were born in hospital or after birth 
elsewhere. 

The over-all death rate was 17-9 per cent., ranging from 
72-2 per cent. in 165 infants under | kg. to 4-9 per cent. in 
956 infants between 2 and 2:5 kg. The death rate in 
males of all weights was higher than that in females 
(21-9 per cent. and 15-3 per cent.) and this higher male 
death rate obtained throughout the weight range except 
in those of lowest weight (under | kg.). There were 
1,660 non-white premature infants with a death-rate of 
15-7 per cent., and 1,247 white infants with a death-rate 
of 20-6 per cent. But when the factor of transference to 
the hospital after birth was considered the death rate of 
the transferred white babies was 21 per cent. and that 
of the transferred non-white babies was 25-3 per cent. 
It is noted also that the survival rate in all the transferred 
babies was higher in the females than in the males. There 
was no influence of season either on the incidence of 
prematurity or on the death rate. C. McNeil 


Analysis of Fetal and Neonatal Deaths in 4,117 Con- 
secutive Births. Mutter, H. C. (1950). Pediatrics, 
5, 184. 

The background of this study is the opinion, fairly 
widely held, that even after necropsy in cases of foetal 
(stillborn) and neonatal death, and especially in pre- 
mature infants, the cause of death may not be determined. 
Thus Potter has reported that in 348 necropsies on 
premature infants weighing between | kg. and 2:5 kg. 
‘** prematurity alone (no abnormalities) was the chief 
cause of death”’ in 121 cases. The present study deals 
with 85 neonatal and 66 foetal deaths in a series of 
4,117 consecutive births, ** a significant cause of death ” 
being found in 56 of the neonatal deaths and 51 of the 
foetal deaths. 

Defining the term “* significant cause ’’ the author does 
not claim that the significant cause was the primary cause 
of death, particularly where more than one pathological 
condition was present. In a large number of the pre- 
mature neonatal deaths he found hyaline material in the 
lungs, but only accepted this as a significant cause of 
death when the deposit was extensive. The infants 
were divided into three groups according to birth weight: 
less than | kg., between | and 2-5 kg., and above 2:5 kg. 
(mature infants). 

In the group of neonatal deaths in the lowest weight 
group significant causes were found in only four of the 
fourteen necropsies, a finding in keeping with those of 
other clinics. In the group weighing between | and 
2-5 kg. there were forty deaths, and in the 33 necropsies 
significant causes of death (a total of 42) were found in 
29 cases; in thirteen there was more than one significant 
cause. The commonest cause was hyaline deposit in 
the lungs (16 cases), followed by cerebral haemorrhage 
(6), congenital anomaly (4), sclerema (4), and pneumonia 
(4). In four necropsies in this group no significant cause 
of death was found. 

In the group of mature infants (above 2-5 kg.), there 
were 28 deaths and 24 necropsies. In the latter there 
were five in which no significant cause of death was found; 
in the remainder (19) the commonest significant cause was 
congenital anomaly (8), while hyaline deposits were found 
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in three cases. Thus, in this group of neonatal deaths 
excluding the infants under | kg., a significant cays. ‘ 
death was found in 76 per cent. of all cases with and 
without necropsy: while in the group with necropsy th 
percentage of positive findings was 84. ; 

The group of 66 foetal deaths was again subdivids 
according to weight and also into ante-partum aj; 
intra-partum deaths. Anoxia was the significant cayy 
of death in 22 cases, six ante-partum and sixteen intr; 
partum. Toxaemia of pregnancy was the next comm. 
est cause of death, occurring in eleven cases. Mater 
diabetes was judged to be the significant factor in fiy 
cases. In the total of 66 deaths in this group significay; 
causes of death were found in SI infants; this gives ; 
percentage of 77, which is very close to the figure in th 
group of neonatal deaths. But in this group of foetg| 
deaths the number of necropsies was smaller (22 out of 
51 deaths). 

Finally a plea is made for an agreed classification of 
the causes of foetal and neonatal deaths. C. McNeil 


Anencephaly. (Anencefalia.) DEXEUS TRIAS DE Begs, 

J. M. (1950). Rev. esp. Obstet. Ginec., 9, 11. 

A statistical study of anencephaly is presented, ten 
cases having been encountered out of 12,969 recent 
births. This figure agrees closely with other published 
Statistics. The ten cases comprised four of anencephaly, 
four of pseudencephaly, and two of exencephaly. 

The aetiology is discussed. Nine main groups of 
causes have been put forward—mechanical factors, 
infection, physical influences such as exposure to irradia- 
tion, chemical poisons, nutritional deficiencies, age of the 
mother, psychic causes, germinal causes, and endocrine 
causes. Each of these nine groups is discussed; the 
author is inclined to accept the endocrine theory, on the 
basis of the finding of an adrenal aplasia in many cases. 
It is pointed out that there are often other associated 
congenital malformations and that anencephaly can 
occur in one twin when the other is normal. Cranial 
malformations are rare in the lower animals. 

The condition was not, as is generally stated, encoun- 
tered mainly in female infants. The infants were not of 
excessive size, but rather below the average in weight. 
All the foetuses in which the adrenals were absent or 
grossly atrophic were stillborn; of the rest, the females 
tended to survive longer. 

Diagnosis may be difficult. It is impossible to diag- 
nose a localized encephalocele before labour. Diag- 
nosis during gestation depends on the presence of 
certain symptoms and signs. Foetal movements may be 
violent and inco-ordinate. The presence of hydramnios, 
foetal gigantism, or breech presentation may arouse 
suspicion. If the head presents it may be possible to 
detect the abnormality on abdominal or vaginal palpa- 
tion. The foetal heart sounds tend to be distant and 
weak and the heart is often abnormally slow. Once 
dilatation of the cervix has begun the diagnosis may 
made by vaginal examination. An encephalocele may 
also be felt in suitable cases. The radiological findings 
are absolutely diagnostic and radiographs should b 
taken in all cases of hydramnios. Dystocia is common 0M 
account of the smallness of the presenting part in head 
presentations, and the tendency to malpresentation and 
to foetal gigantism. Josephine Barnes 
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studies of the Behaviour of Group-specific Haemagglutinins 

in the Later Stages of Pregnancy, in the Puerperium, 

and in the Blood of the Newborn Infant. (Ricerche sul 

comportamento delle emoagglutinine * gruppo-speci- 

fiche” nell’ultimo periodo della gravidanza, nel 

puerperio e nel sangue neonatale.) CAVAGNINO, L., 

and GIARDINELLI, M. (1950). Minerva Ginec., 2, 20. 

The authors made a careful study, in fifty pregnant 
women near term and in the puerperium, of the changes 
in the titre of alpha and beta agglutinins in the serum of 
mother and child. In two of 31 homospecific pregnancies 
(mother and child both group O) remarkable increases of 
titre occurred, particularly in that of alpha agglutinin. 
In four of 19 heterospecific cases, in all of which the 
mother was group O and the child group A, similar 
ynusual increases were noted. One of these patients had 
gvere toxaemia and was delivered by Caesarean section, 
but four other patients in the series had pre-eclampsia 
without appreciable alteration in agglutinin titres. 
Varying results were obtained in the demonstration of 
agglutinins in foetal blood. Although present in thirty 
cases, they were never in high titre and were found more 
often in cord blood than in the peripheral circulation. In 
all six of the unusual cases mentioned above the patient 
was Rhesus-positive, and no constant correlation was 
found between high titre of alpha or beta agglutinins and 


demonstrable abnormality in mother or child. 
D. B. Fraser 


Arachnodactyly or Marfan’s Syndrome. Lanai, C. G.’ 
SHELLSHEAR, K. E., and SHELLSHEAR, J. L. (1950). 
Med. J. Aust., 1, 213. 

The more important abnormalities making up this 
rather rare congenital anomaly are the following, any of 
which, though not necessarily all, may be present: 
(1) increased length and diminished breadth of the 
long bones of the extremities, resulting in dispropor- 
tionately long limbs, hands, and feet which, together with 
poorly developed muscles and diminished subcutaneous 
fat, give rise to a characteristic body contour and 
“spider *’ fingers; (2) kyphosis and scoliosis, due to 
laxity of the ligaments and muscular hypotonia; (3) 
funnel-chest; (4) various abnormalities of the skull 
(hypertelorism, asymmetry, long mandible, misplaced 
teeth); (5) hyper-extensibility of the joints, with sub- 
luxation and occasionally genu recurvatum and congenital 
hip dislocation; (6) webbed fingers; (7) deformities of 
the pinna, deafness (3 per cent.); (8) a large variety of eye 
defects (85 per cent.), of which bilateral dislocation of the 
lens (60 per cent.), iridodonesis, myopia (usually lenticu- 
lar), aniridia, and coloboma are the most commonly 
found; (9) congenital heart disease in its various forms 
(17 per cent.); (10) abnormal lobulation of the lungs; 
(Il) exotoses, high patella, and spur on the os calcis. 

Of these various abnormalities, only the first is a sine 
qua non of the syndrome. A hereditary influence appears 
to be present in 29 per cent. of the cases, possibly as a 
Mendelian dominant. Regarding the aetiology, com- 


. 


parisons are drawn with achondroplasia, to which 
Marfan’s syndrome appears to be the opposite in many 
ways (““ hyperchondroplasia ’’), with multiple exostoses, 
and with Morquio’s disease (chondro-osteodystrophy). 
The view is put forward that the cause lies in ‘* a disturb- 
ance in the time of the orderly sequence of events which 
lead to the normal ”’. 
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Two cases are described. The first patient was a 
female aged 17 years with long, slender extremities. 
Other associated abnormalities were palatal defect, 
hyperextensible wrists, genu valgum and recurvatum, 
funnel chest, patent ductus arteriosus, scanty pubic and 
axillary hair, an infantile uterus, and a low basal meta- 
bolic rate (—20 per cent.). Skiagrams of the various 
abnormalities described are reproduced. The second 
patient was a female aged 14 years with long, slender 
extremities and arachnodactyly;; other associated 
abnormalities were webbed digital clefts, hyperextensible 
wrists and fingers, small patellae, a flat thorax antero- 
posteriorly, patent ductus arteriosus, and absent pubic 
and axillary hair. Radiographically only the hands, 
feet, and heart were abnormal. Bernard Freedman 


Course and Symptoms of Progressive Infantile Muscular 
Atrophy. A Follow-up Study of One Hundred and 
Twelve Cases in Denmark. BRANDT, S. (1950) Arch. 
Neurol. Psychiat., Chicago, 63, 218. 

The author has studied 112 cases of progressive 
infantile muscular atrophy (P.I.M.A.) discovered in 
Denmark during the last 40 years. The initial diagnosis 
was correct in forty cases, but 38 of the patients had been 
diagnosed as cases of myotonia congenita, and seven of 
progressive myopathy. P.I.M.A. is a clinical diagnosis 
and electromyography, biopsy, or necropsy are necessary 
for differentiation into the myelopathic and myopathic 
subgroups. In this series the sexes were equally affected ; 
the first symptoms were noted in the first year in 87 per 
cent., the first 6 months in 65 per cent., just after birth in 
35 per cent., and in 11 per cent. a prenatal onset was 
postulated from the mothers’ reports of absent or 
decreasing foetal movements. Death occurred in 56 per 
cent. before the age of 1 year, in 80 per cent. before 
4 years, and in 91 per cent. before 15 years. 

The physical signs varied with the age of the patient. 
Of those less than 12 months old, 45 were fully studied. 
There was universal hypotonia with almost complete 
paralysis, excepting muscles supplied by cranial nerves. 
Atrophy was present in 25 cases, and in 24 thoracic 
deformity due to intercostal paralysis. Other signs in 
this group included oedema, excessive sweating, and 
hyperflexibility of the joints. Fibrillation of the tongue 
was sometimes seen, and signs of involvement of other 
cranial nerves were found in seventeen infants. In those 
over the age of | year, atrophy and fibrillation or fascicu- 
lation of the muscles became dominant. Some began to 
walk, but soon lost the ability. Extreme obesity or 
emaciation was often found in older children. Mentally 
the children were usually normal. 

Muscle biopsy was carried out in 26 cases, and in 
twelve showed atrophy of cell groups dispersed among 
groups of normal or slightly hypertrophied muscle cells. 
This, the spinal or myelopathic type, contrasted with the 
myopathic variety where normal or atrophic cells were 
diffusely mixed. In fourteen cases the histological 
diagnosis was uncertain. Electromycography was per- 
formed in nineteen cases, in eleven of which the diagnosis 
corresponded with that obtained by biopsy. Creatine 
excretion was studied and found to be excessive in nine 
patients. 

The author points out that patients with P.I.M.A. are 
frequently diagnosed as having amyotonia congenita 
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and that the distinction between the two is somewhat 
arbitrary. However, he considers that the two can be 
distinguished on symptomatic, if not on aetiological, or 
histological grounds, the condition being stationary 
or improving slightly in cases of amyotonia congenita, 
whereas those of P.I.M.A. pursue a steady downhill 
course. A full bibliography is given. D. P. Jones 


Sinusitis in Children at Home and in Day-Nurseries. [In 
English.] BJUGGREN, G., KRAEPELIEN, S., and Linpb, J. 
(1949). Ann. paediatr., Basel, 173, 205. 

An investigation was conducted from October, 1947, 
until May, 1948, upon a group of 74 healthy children 
between 3 and 6 years of age, 37 of whom were in day 
nurseries and 37 living entirely athome. Care was taken 
to select ** social twins * as regards home conditions, sex, 
number of small siblings, allergic manifestations, or 
hereditary trends. The children were examined on at 
least three occasions at intervals of about 2} months. 
The ears, nose, and throat were inspected and the 
erythrocyte micro-sedimentation rate and antistrepto- 
lysin titre determined. Existing nasal secretion was 
examined for eosinophil cells. Radiographic examina- 
tion of the maxillary sinus, known to be the most 
commonly affected of the paranasal sinuses, was per- 
formed on each occasion and the findings were classified 
as dense opacity (+++), diffuse cloudiness (+ +), 
and marginal thickening of the mucous membranes (+). 
In cases with positive radiographic findings puncture and 
antrum irrigation, followed by cytological and bacterio- 
logical investigations of the wash-out fluid, were carried 
out. 

The investigations revealed a high incidence of para- 
nasal sinus affections in apparently healthy children. 
Of the 37 “home children” sixteen, fourteen, and 
seventeen respectively showed positive antrum findings 
compared with twenty cases at each investigation of the 
““ nursery children’. In this latter group the severest 
form was commonest. During November and Decem- 
ber, 1948, another group of children consisting of 34 
““home children’’ and 46 “ nursery children” of the 
same age-group were examined once as controls. In 
34 children (14 ** home children * and twenty “* nursery 
children”) the findings were positive. The severer 
degrees of inflammation (+++, ++) were associated 
with a high percentage of positive puncture results 
(33 cases), whereas among the 45 cases of the mildest 
degree (+) there were only five positive results. 

In the wash-out fluid polymorphonuclear cells pre- 
dominated; mononuclear cells were found only in three 
cases and eosinophil cells in thirteen cases. Bacterio- 
logically the pneumococcus was predominant in fourteen 
cases; Staphylococcus aureus was found in six cases, 
Haemophilus influenzae in five cases, Streptococcus 
pyogenes in four, and Friedlander’s bacillus in two cases. 
The sedimentation rate was rarely raised (only in eight 
cases with +-+-+ findings was the value as great as 
10 mm. in one hour) and the antistreptolysin titre reached 
values over 400 units per ml. only in seven out of 107 
cases. Manifest signs of upper respiratory infection 
were present at 65 out of 107 examinations in children 
with the severest form of sinusitis and in 35 children out 
of 115 with negative radiographic findings. The general 
condition in children with positive radiographic findings 
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was less satisfactory and half of them had e 
adenoids. 

The author concludes that, though there was no 
significant difference in the incidence of sinus affection 
between “home children’ and “ nursery children” 
there were indications that changes tended to be more 
protracted and of severer type in the latter group, 

M. Dynski-Klein 
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The Physical and Mental Development of Children with, 
Birth Weight Under the Average. (Ober die kore. 
liche und geistige Entwicklung Untermiassiggeborene; | 
KAHL, M. (1950). Arch. Kinderheilk., 138, 138, 
Of 401 infants with a birth weight under 1,700 p 

(3 Ib. 12 0z.) admitted to the premature infant unit of 

the Department of Child Health in Frankfurt in th 

years 1929-39, the author succeeded in tracing and 

examining 49. 

As regards physical development there was no differ. 
ence from the normal in the children who had reached 
puberty, but many of the younger boys were underweighi, 
[The small number of cases and the fact that one figure 
and not a minimum and maximum are given as normal 
values makes confirmation of these statements impos- 
sible.] The inteiligence quotient as obtained with 
Simon-Binet-Bobertag tests was as follows: in } 
children, 85 to 99; in 11 children, 80 to 84; in five 
children, 70 to 79: in one child, 60 to 69. 

The percentage of children with an_ intelligence 
quotient of less than 79 is twelve, compared with 3 to 
5 per cent. for the whole population, but the author 
states that the number of cases is too small to draw any 
general conclusions. Finally, it is stated that these 
children on the whole showed relatively more marked 
inability to concentrate and that they tired more easily 
after intellectual work. [For the relation of birth weight 
to subsequent physical development it is advisable to read 
the much more extensive investigations by Illingworth 
(Lancet, 1949, 2, 598 and Brit. med. J., 1950, 1, 96).] 

S. Doxiadis 





Survival Rate of Infants on Discharge from a Maternity 
Home as an Index of the Quality of Work in the 
Institution. (BbioxMBaeMOCTh HOBOPO?KJICHHbIX 10 
BbITIMCKe H9 PpOjJMIbHOrO jIOMa Kak TOKa3aTelb 
KauecTBa paOoTbI yuberkj[eHHii) KOGAN, R. B., and 
SHAPIRO, O. E. (1949). Pediatriva, No. 6, 26. 

The authors studied the survival rate of infants during 
the first month of life in order to determine how far the 
quality of work in a maternity home influenced the health 
and resistance of infants; 8,000 infants in four maternity 
homes in Moscow were followed up during 1945-46. 
The necessary information was collected from birth and 
death certificates at the regional registration offices as 
well as from records from the regional health centres. 

During 1946 the mortality rate of infants during the 
first week of life in home No. 4 was 3-12 per cent. 
compared with 1-66 per cent. in home No. 1. During 
the first month of life the mortality rate in infants from 
home No. 4 was 0-99 per cent. and from home No. |, 
0-42 per cent. All post-natal clinics in the different 
areas for children discharged from the homes were run 
on the same lines (a routine which included regulat 
home visits to all infants by the doctors and the nursing 
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gaff). One group of 862 infants was born in home No. | 
and lived in the area of home No. 4, the mortality rate 
yp to one month was 0-24 per cent. compared with 
)-99 per cent. for infants who were born and lived in the 
jrea of home No. 4. Investigations showed that home 
conditions of the infants born in different homes did not 
vary a great deal; 64-7 per cent. of the mothers of 
infants born in home No. 4 and 64-5 per cent. of the 
mothers of infants born in home No. | were working. 
The average infant mortality rate in homes No. 1, 2, and 3 
was 2°39 per cent. and in home No. 4, 4:11 per cent. 
(during the first month of life). Most of the children 
who died after discharge from the maternity home died 
of pneumonia, which is thought to be one of the manifes- 
tations of a toxic-septic condition. 

The authors maintain that the mortality rate of infants 
yp to one month old is a criterion of the efficiency of a 
maternity home. N. Chatelain 
Blood Sugar Values in Premature Infants. Norva_, 
M. A. (1950). J. Pediat., 36, 177. 


The blood sugar value was measured in 42 premature 
infants during the first 2 weeks of life. Except for blood 
from the umbilical cord obtained from four infants, for 
which the Folin and Wu macro-method was used, all 
the other determinations were by a modification of the 
Somogyi micro-method with blood obtained from punc- 
ture in the heel. The infants were classified into two 
groups, 38 who were normal and nine who had some 
clinical manifestation of disease or birth injury and all of 
whom died within the first few days of life. The infants 
were not fed during the first 24 hours and some were not 
fed for 48 hours, after which all had 2-hourly or 3-hourly 
feeds. Blood samples were taken daily not less than 
2 hours after feeding for the first 7 to 14 days of life. 
For the whole group the mean blood sugar value was 
60:0+0-56 mg. per 100 ml. with a standard deviation of 
15-3 mg., and during the second week the corresponding 
figures were 65-1 + 0-82 and 15-1 respectively. The mean 
value for the first week is lower by 4:7 +0-95 mg. per 
100 ml. than the figure obtained by the author in a 
previous study on full-term infants at birth. Blood 
from the placental end of the cord of four infants was 
examined and samples were taken from the heel at 
4-hourly intervals thereafter and again after 48 hours. 
The values ranged from 78 to 137 mg. per 100 ml. There 
was a sharp fall in all four cases in the first 4 hours after 
birth followed by a slow fall to reach a minimum 8 to 
12 hours after birth. -Then there was a slight rise, after 
which the curve flattened out and was uninfluenced by 
feeding during the second 24 hours. Weight, tempera- 
lure, and feeding schedules were found to have no 
influence on the blood sugar level. No special symptoms 
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were associated with low blood sugar values. Of the 
nine infants who died, four had low blood sugar levels 
but the author cannot say how far this finding might be 
regarded as the cause of symptoms or as a result of 
birth injury. William Hughes 


Principles of Methodology in Teaching the Psychiatric 
Approach to Medical House Officers. GREENHILL, 
M. H., and KitGore, S. R. (1950). Psychosom. Med., 
12, 38. 

In this paper the authors describe how psychiatric 
instruction was given over a 2-year period in the Duke 
University School of Medicine to 47 medical house 
officers, assess the efficacy of the methods used, and 
discuss the difficulties met with. The course of instruc- 
tion was compulsory. It lasted one year for 35 of the 
house officers and 2 years for twelve. The teaching was 
carried out by a special group, consisting of a psychiatric 
director, one full-time and three half-time fellows in 
psychosomatic medicine, a psychiatric social worker, a 
specialist in psychosomatic nursing, two medical social 
workers, and several psychologists. The house officers 
attended case conferences and ward rounds, and served 
in the psychosomatic clinic. Records of attendance 
were kept and questions, comments, and attitudes were 
noted. A rating sheet was filled in for each house officer, 
setting out fully the reaction to instruction, with such 
headings as interest, resistance, type of doctor-patient 
relationship, interviewing activity, etc. Samples of 
medical records written up by the house officers were 
studied. : 

The main obstacle to instruction was found to be the 
resistance of the individual, and the techniques of teaching 
had to be narrowed down to dealing with this resistance. 
If the course had not been compulsory, most of the house 
officers would have evaded it. The type of resistance 
and the degree of use of the psychiatric approach were 
the only genuine measurements of progress. Some 
examples of resistance types are given: the passive 
resister, the conformist, the active resister, the ambivalent 
resister, the avoider, the projector, the identifier. 
Methods of dealing with these attitudes are outlined, such 
as stimulating interest in the physiological aspects of 
emotional states, encouraging participation in psycho- 
therapy, and promoting the ventilation of resistance. 
The last was the most effective method of all. 

After the course, significant improvement in the 
understanding and handling of patients was found in only 
about one-third of the total. It is concluded that the 
principal problem in teaching the psychiatric approach 
to the house officer lies in his own resistance and that no 
learning or assimilation is possible until this is overcome. 

Desmond O’ Neill 
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